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fj j'« olj_3^l 3l_<_=>. (_^fl LaL* IjjJ 3JLLJ1 t_jjj <h">«« 

u^ aJlJt" nil ^yjJI S-aL^JI Jl .^"Vl JjLoj (JJ^-I 

i aloim '(Jj** - ' "") ( _ T 3 a jjsr't i n"t LaS iCjLujUU J-iLu 
. Igkri-*. ^ySj <13j_»Ji,l f I^JI 
La (jLaj_ll jo-ljJs j-j-a (jl i n iVI aJlJ-1 i nl JuSj 

t tlaLtHlj d u ( i^aS Cj1j_i-al (j_a 4jya- <"»■ (j£. jJLuaj 

4_j|j|j d A Ulj r- (j_c j j j * "i II SljLSj -i &>\ '"" llj 

. 4jIi ) 1"* rt j 
(jl i ii tVI jljil (ju (JLcajVI (JjLvuJ (jl J SI «ja 
4 j i nj La jl C)l 0(j Qjjll jntj (j£, JJ_p (j£j joJ Jj^l 
(j-a L^jJl»- (J& J I l(j"nrjj (^3 l MlieJ ( _ 7 ^!l Sj^cajJI 
(jl—L^v^l (j_a j^iiiS /_^ I J • 3c • aj (jLSj 'J^-^i (_i^j^ 
Lx-a (J-LLl»JL jl (JjjIjJu jl (JjJlJu CjIjLvoVI ^_)^» ' 
Jij-3 (j_a i j i a a 1 1 (-JulJLI JLcajl ^Ir JlcLvuj JL3 

Cjj^Laj Jl3 SjjjcajJI jl 4 0(jO(jll aJJt (jl JjVj 
(_y3 J o «"r i n" (_yi*XI S-SJ^e-a CjLaiS (_,JI (j-aj-II Jjj-*J 
/c_j i La ^(_ t jIu (_y^ !-$-<-* (jA (J^^J 4 «V_a-sO L>- CjI i i nLLa 

tfjLji I J JJ3 <_<3^1i 4_caL>- 4-*J (_jJI lilli JlAJ LlJjj>o 

i_2j_k> (JS *_a iii uLUj (j^aLi- <_ij I i nLi Cil o Kll 
. 4_u_ul_La (JS *_a (. i"i qj tj 
CjLJlUI oJlj* <-. A l"-^l jj| tiJJj . Ij- <— <3^3 JJ3j 
CjJJLtla (_Jjj>.| (_jJI 4j^_uiJ 4cj^j*-a (j_a CjLa^Ulj 
L$-La ,JSL! tc-u-oIj 1 4 n I" -»J, I (JjLjLlI (j-u CjLiill oJLA 
i L$3LiC.j (j£. j_iajllll (_y3 Lg-ajLJi-1 1 nl L^j Ouus[s>- «L«J 



7 



(jjj iSig,j )«_cuj (_,i^- J^JJ '-° '-^ ^^-5;^ i^jJlJl^JI SjLiLlI (_^ s^Ljcj dlli lO -1 
/sJLjlII |_gj" i ii a (_ji£. CjLa^JJI jl CjUlLII ojui JJi^. jJ-2j Lx-Lu . *j 3j i " a «L«J 

-0_a1 .V'JJ 4-1 j i na£ -■ j Lu Lo-l£ j mm II Ljj jjLoLtjJ iCjLLo 3_U1 ( _ 7 1^. J-"^ L«-> 

j^Lljj ,-,vi ,^-vi ^Ij^v sjl^jJI 2-Ll^jJI a ajU-,ti ajiiii j^ Vj 

.-iVI ,^."VI jjjLA ( Jia ^Ij^*. 2 ^js>-\ (JjLjiJ (JLjijVI ^SJIjI Jail (Jj tCiLajUU 
(jri i ullj Sj^tJI . taSJI (j-u (JjL-u^J! (J jLil! ^ULo 4_ujjia]l CjIjLJu VI aJlJejjj/Ls 
j-i£- jL^>- 2 Ij (J_lL_ujJl (J^-lI (jjjjj_« CjljLiul AjLjr"( nl LxS tjL*_J1 ^Iflj-C i _ T b 

tjl m'tVI LijXljl ^y^JI J-jL-ujJI tfJL* j-j-<^- o' -^^N'' 1_<JT V! iCjLsLJi,! 

0Jl_& * J -*• iJT -2 J L& I II Q * I n II Ljj_uL>- L<i_A (j-tJ_i_uL*. (_ T 1^. L_uL_ul JlxHjlJ 

Sj^j (_yl£. J! ' " 'j i a 1 1 j I Jlj-oI (_yi^. JUilLtJ (JjLj/J L^jjijj-C ?T> : ' e -' 2!J tliVL>JI 

. flja L^aJI 
ji i_iJa I Je j I I Mjj-i-I LJSj-Ia i-LJl i it (jl jj '^"" (jl Ij-jjj I nlf ' . ' * ' -"J^ 

J_i iJjLuj ,j-o «lsjju La i_a^L>- 3_pJ| cjLuI£LII ^^» ■ jljii (j-u J I . ^*\l I 

(JjLjj (jl »J^" i "~ (_£jj>-l CjLSjiie-a ijJLufc (jl jj i ai ' <jl dll jiS I nit* I _i « i aJ 
(yoJI 4-LjLxa-jSj| jlj-U (_>^*j j>^-* 0^ 'l£_>*"' tl>^ 3 '_.' ^t!^ CjLojJl*!,! 
. dlljj I < j~ L^J jjQllj I ^-lLc i_3jji1IIj l^jo ni ji L^jj3 (3$lx-! 
4-uU-a-iSJI jljj,l j>JUfc (j^a S^La ,J£L! (j| jj i aj i (j) LxiaJ! I nlr (3-^i ^J 
( _ t j>JI (jjLSLII JLlc Lj^sLi- L-ul i n-vl jjTn n"t 4j-aL>- «L»jIj jl L^sLi- I <nl^i 

i^j^-*-* (_^-'-*- a j t ^y = '\-^' u^J^* dJJ ju L^_L« (JSJ ■*■ i lAi^ i 1 /jtl .^" , ,.1 1 a^2j t_5 Jul 
ioL*KJ! ojui^ Vja L^olaitl^l (^SUjj i2_pL»JI 3Jti!| .-il^K./lt, - !! A ..':.-,'» 

(J-aj^o SJljjIa ^La->- I ^ 'u > LaJ^ Q3^ *— x ri- : tJ c^ 3 ' D ' ' . ^.'-"j" tl^- 4 - 1 *-*^ 

. Jij i <i ii 1, 1 (_ t Jju,I 

oJl^J 1—Lal Mi"Sl aJlx.j ijLSLaal oJlj* jj '^" S.jjji.uo jj,^ ja£.jj| (_yl^.j 

Jl-^" i J^'i/I (_,lr L^JI VI iCjLuI^ (j_o LlIj^s. L«j£ 2_iI or ^jj i aj CjVLila-VI 

2jj laJul 4_L>-LiJI (j_o 4lxIjtAj «L«jl£ 
1 4-jj la ' J I «Lj_>-L_LJ1 ^j-a i^_ T J-U (jl 3 *J* LaJ\ ^j-a (j-^ tj_a^l1 4_fl_L^>- (jr^_9 
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I j____. » xLaj ■ uj tixJJt-i i<Lul_ui-iSL!l jljil aIJlJ-'i < ul (_,lr j»j-2j J I Ltaj^U Loliaj 

1_JJlj>-I jJj .3j_j_lS S^LiSLi cjLo^mi (j-o ^LjLi I^Jlc LlJI (J-2-cj jl aI t^.tl 

jljLcLj JL»-jjj CjjSjoJI <icjJILa L^Ji LijL>.^J dlljj Vlilo 2jj ,>..tl CjL^jJ.1 
i(j^j^U,l CjLlo 2jj L2aatj| CjuijJ.1 o JUfc (j^a -J^5P (1)1 dA-*- 1 iCjVL«j»»VI 4j) laJu 
^Ij^vu I j 1 ..Ij-s- yuiu^jS 1 1 4JL1 i<LaLc tLa-i^aJ 2jj .>.»!! CjLijJ.1 ^jjijjj . 
(j^c-l (_5-J-!l SJlJJLjsJI A i 1 II oJlj* ( _ t 3 ill Loj U 1, 1 J (JjLujJI (Jii! a! Jiir" 1 n^U 

LLo (^j^-uSLLI 4 j 1 nilu ^^^uS Jl». ^1 Ljj^-c jJ^j jj . ^." 1 1 | j___> jj| L*JLi Vj 

4 j< 1 nil LjjIjjJLi LoLxj i " i K i"i~ Ju3 jj^^l aJJb (JlLo (jJI ujjJij (j2 dlljj 
(__r^»- jl (Jlj>J,I I Jlj* (_i I ',~\ 1 S", . ^ j_j_jju jj 1 mil (j-o 7t-u^3lj 2_^ LajJIj 

(JjLjijJIj CiLajUl, 1 (J-}Li3 (jl U_y£j3 I jl Li>- LjJ_>-C- a j J a 1 1 I Jui jjjju Vj 

Jj-^la (j£. ^ ^^^^" Ly^ C*-*- 1 L-S- 1 ! *^llLljlj*-Jl (J-« Oj-J;£.$ q\-ujJi2\ p I tl~*- jj^-l^ 

(j-C J 1 n -»JI (_, I r 3_aLj 5j la j 1 " j La-j ■ aj 7tJ,L3 i3_uLl«-i£LII .iljll oJLA JiU 
dJJ ji^ iaIjjJI (_, I r L&LiLbj 1^1 1 ii^j (_ 7 jJI 3-ulxa-j^aj gSHI (JjLujJI (J^^^ 2 

.JLpJI olJSKJI L>U Jilj jjjj (PJI a^L^JI 2u^pJI J JU^Vl c_J£l (jla 

( _ > ^>L>- i_j_LijJLj j_j_<u3 (_jjJI -LuLlo-iSJ] CjLjj^sJI (jiaJ J I j^** ) "j ' "" L-4-il 
4_uLl«_p Sj li i~i ( _ T 3 Cj Laj U 1, 1 (j-o MjLi IjJ^ Ij^ji I $;j^j~ r^ (J-«j>o (_ 7 ^-!lj 

7tJ_LJ (_yJ.II l _$J^i-'i/l 3_LjL_L«jSLII jljll (_jJ^_>JJ £4J JJi>J I I J<*j'' (_j-fl Sjj^S 

JJL^oj I j A"»ltAjj tliL^jJll ojui SjLjijla JJljsj dilji^j i3^pJI 3_JLi»JI Ji-b 

■ cQjt-^Iaj 4_____ij ( __ P ^JI __>5LSJ1 9-jj 
(_aJLLje_o _j-\_i Ja_ijJi 4_i^sL>- 4_uL_L4_p 4j>J tiJLui jl idJJi (_p (jja jJLjjj 

oJlj* LiLibj ( __ r l!l CiLgj-lcJIj j^lj^l j^j-4-a- (jlj i(_5r>JI d>J^-!' (__3 Lj^L>JI 

i_xjS_^1II 3^ Ji^tA sLuLuiji CjLuj^- <CuJb (_yl^- 1-4^1 J I L$-'- a j 1 '^" LxjI U^LiJI 

■ j-±& ds>- u^\ Sj^iill CjIji^jU,! 4 1 mi") 
nIj|jjit»JI 4£U^jO ^l LlL2jjI I jl J ua&] djajjlzi a j J a 1 1 I Jufc jjj-aj jj^lxjj) 



LuxAJI t>Jt} 

.^LLaillj 2JsjJI (_,(j"'kij JLac'^I L^ls jcjj 

al la I II I J jj i i La flj -- i (jl CjIj uiaJI ojui L * ^ ' ""' ' *hft LLuidJ? (J I mllj 
.Sl^Jaj L_fl_LL?t_a (j^— 1 (J_4_*-J1 ^_j_tu2lij a^_23 i cuSa 5 L^31^ <it"i i n a (Ji>.1.} J^jLojI 
SL^Jj ml i ii a ( _ T 1^. (jljjx. CjjJL>- jl J^iio .So^oJ {<sl«3 I fljJj Saj m" i nil oJUfc 

(ji_j J I , ^ ~\t t La 2 Ij i uj ijJLufc (jl ^j'— j"^'* (jl jj V L*Ui ^Ir 2jL>.^Uj 

dl! j J»^~ I »Ua I j '.< la 1 1 j Lu La-j3 CjLaymi JjLuj CjIj <in nl,l jui jljil 
L<fcl_LflJI (_ylll i_»-lILji2| (j£, i—S^Lli-VI (_p i ttluJeJ (<sJ (_g JuiSj j^£- i_^oL_ulj 

.j Mutl (jatj LULc iJ& 
^^JLlI Sj-Sjt-ll 3_ljLj_<j_lSLII Jl i^'VI JjLjij (jji jji^. i a 1 mi"^! *u jusa, 

CjIj i*n-»Jl (_pmj jl (j^-pJ iCjLaal*Jtl (JjLpJ CjLcjISLJI eJJb tpajLJ Lg-ajLJ-" i n"t 
Lot dlli (Jjtijj (_y*J i«1_ujla CjLj-uLLa (^a 4-ulxajSJl jljJJ (_>Jmj jlj^u aj-2j 

^yjfcj 1 1 fruJu 31tJI ^ (oSL=eiLI Lolj iL^j 2U_.-^tl jlj^Vl ^ jjiLI.1 j-uQil 

dl!i (_yi ^ " "*"' Vj 'L£>*"li 2 J i nU-a (j\j JalitJ V ^ j'a i<tcljjj dllja j»J-23 
2_i*sL>. SJlC. SjLa J£J jl Lo£ iL^J S-i-3 L>- 3.}La 2 wiiLla J£Ll3 ij^LUVI (_,lr 

. I i aj I Lj-i 
(j-o MS jLa igjia-u a I (J-«-iJI CjIj ml i no (_i 7-jjia^j 3j_&LLi]l ojufc jJljjj 
(j£. pLajJI (jJj^J Cr-*-" Jj-L>JI CjLc.Lt>. J i^jlSiLI 2 ,^ ,^-^t I ,_LajJI CjLcLa^j. 
(J^fcHjl (j_a jj^>-^l1 (J-4-ul CjLcLt>. j*_loj «LLt«_a «LuLui_jb 3^La jj_*2J t5^ qi"i i nil 
J_i-lj ' aJLLa JS ^IjLcl ^^.S jjl^lJLj JaLiHa-VI ajj lilljjj . L^jjjj^s j^JI 
-I 1 LaJI JjJiJI (_,i^. ^pjj -U3L_l^-i$J1 jljJ,! oJui jl ' fllaJ I (j-°J " ^J in'i'itl 
' tLLLa (JA (J^tlll dlLiLa-g (_yl^. J l-^J ' ""' (_j^-II JJJJI (_5-<kJ iCjLcjLCII oAjfc ( _ T 3 
. ij i"i-v JSJ 4_j£.jjJI CjLflj^aJI <— il i n"iSl (j£, 2Jj*j i n Uj ijJ>-V 
3j_aLlaJI ojui j i"i" m (Jj " la S a J-«-iJ! CjIj m"i no (_y^- j-aVI j • aj Sj Vj 
jtj-Slj AJ-S3 2JLILJI ^lj^>JI jj^JLS iCjIj uuJI 2£!la J a jlj^l (j-o Lfcj-LC. (ju 
plj^jiVI ^Ir JLcLtujJ L&JiyL>J (jjvjLiJI * La i "II (j-o S^jLLaia 2_uLuij^ 3jLo 
LoJl^£. jlj^sJI «ljj-c jl ■" L*aj| J^j .j i nil j gj l^jJI ^lj^>JI jlj^l j^J (^ 



. «L*j|jJI 0J14J I j 1 '--j «" Jti^. 3-^ 3 i a f !>*■' Q ^ * .' [9 4-migJI 
jJsj njl^pJI 4£lx-a .ilj^i jj^a Ijjj£ J m"i I 5) &l LaJI ojui JiIaj lilt j£ 
4-i».jJa.Li iiAll CjIj-uJuJI t_)A*j CjI JL»-I (_y3 4-ulxajSJl .jljJJ oJui <_>-ii*J '.'.'' ""'" 
d"l'aj , ^." ^^a j| 45j]___, ^.3 LLbj^tlo 1^31 Cjji^o (jl (jj-i (jlj-pJI p 1 n-v ^^ 
4j*jIj jojIjJ LoJlJc^. (jljjjDI CjuI (_)Ajlij CjJLaj La L*Di 4J!Loi (j-oj . 3j-iiLLajl 

<jSLlj 1 1 J Lu Li^ j_iiiljj <_ol£Lll Jjjj>JI CjVL>- (j? ' La a. .M j olj^i 3-*jjl <j^ 

L4JI (_, Ir Jjj Lx-a 1 1 j I a p Mill (j^Lu^ij SJIjl Jii£. jl olj^jl (_,lr Lg-La J£ 
.Cju^i-jl CjuVI (_>ajtj Lajlj^u j»j-2j dj^sLi. «LxjIj J;"" ' ""' 
L^j CjJlxj (jljiill CjLJI (J& (j^ 1 a j j 1,1 3jJ-i (jl (j^- ^J^'J' aJJt JjJJ 
^_3 «L«^v^_o (j7i j < I I CjLjVI oJlj* j la JaJi LoJlJ-C. ' ,^J »a ilaVI (j_o >(_5-^" 
oJlj* L&jjjjj (_ T ^II «Luu-tt-j£j| -iljJ.1 oJut (JILo OjLS Lajjj '*>^jj CjLcjxj^o 

Lgj-m-j jujL^tjJ cjLjIj_lj>JI a'j-& I j «. t a»* , ,.~ ,J5]| (JjL^oJI eJ^-^-l <— >Lj^1 

.(jKirftl ^tali£ ^yk: SjJa^allj 
3jJ-3 «JlJ (- I c Jl^LulJ (jljjLill jji j Jl>.| «LxjIj (jl dUjlS •» L<aj| JuSj 

/_^ i _i 1 1 n "1 jJs t_cjjx jLa j-^i 3^cjIj (jl L»£ i(jl U^ail JiiLJl (_ya (ji^jXI 

u I i^VI j^jJI 4j*ljIj jf Jaa>^jj Lilu iCjLJVI eJJo-V Cdjb. Jji^ i_aL2jl 
.^jiuVl aJJt, Ja^ ^yk: ItjU L4J jM V Jj^JI (^ <■_._!■ «i~ mJ JJI 
jLi!l ^>^i «Lxj!j (jl (jk SJj'iil (j-o I uaju (jJLui (jl si oUtl ^j'-^'' J ii"i tjij 
aJLC (_jJI (^J^J Lx-« (((J^jSVj^jjJI)) {jjjsjJb jlj-SJ (JJJAJ (_y3 1 _u 1 nTt i_jJ^J(JI 
.jLi!l (_jJ.ll J^- (j^ijjll JJLC. i_JJi^>-| JXJ J I o'v"! ill 
CjL1jI£LII ojLjfc (jlj 4j-oL>- dJLl edLLii (jl (_yk: U-LO.-V jjkl^IaJI oAjfc (JjJJ 

(^ I j*" J^ jlj^Li j»j-23 (__All ^jj'^*^-" tiiL^jJll ^_)^» ' I jj'« aJlJ-" 1 n" ipJI 

La LoLxj Jl>-I i_a_)j(J Vj .(j-Lta ( _ > I3_^C. (_L-vl (j^ jl ^Lt^LiJI CjLoj/LUI (_JJl>-I 
(__ r lJI 3_ljLj_o_i£LJI .iljj,! ojuk J ta^ Jiju /&1j /ola iCjVLsJI ojui (^ CjJlxj 
(-Sjjlj V dJJjJj <3Li2JI CjVUJI jnti ^yfl VI iv2jIj_lJl1!I ojui Jlo t-ijm* 

I j"' J -*■" (__rjJI jLjVI (jl l_<i^ I(jVI (__r^>- I J.'J^j" jl jljXI i>JLjfc 1 .Ir i SjLjlola 



II 



cluOLlSjl <k£J 

(_>aju i_*jS_p (ji^. <— 2j_*jJI (<uj OJi^e-o Jl>-Ij^jI CjIJl»-2 (jl^pJI «l£l«-a ( _ T 3 
H_gjijJJ /_j * — ■ -» T t jL^jsJI l _ 7 ic IjjI/Llo I^jjLj i\^X\ aJJt (JlLo CjJlj>oj . L^lo 
(jl_j-pj| (_l!^L_u JJl^o Jl3 (_5-^-3 i(— ojLLb^Jlj (^jlalj^.'ifl (j-° 'j-J-^ till ju aJlJejj 

a}LSL1I 3_«_LI }Ljj_> LfcjLo^l diljj i^SUjj iSj-iLU «nlaj ,^~ ^ j_uLl!Li 

Ojui 4JIL0I (j-aj iSjjIiLJkl j-olj^l /j SB (_5-3j CjLajUU (J-iLu (_y3 -1 J 1 aJ (_j^S 
Lg-ajLJr" 1 11 J (_^ljM jljj.1 (j-Aj ((^J^l jlj-HB ,<u-uLl ^taj^jjill jljl! dJJj ^IjJLl 
«jl JlJVI jIj_o»j iij >\ <" 1 11 U TTjLi- 4jIS^3.j "Jr!-"' ^L&L>ij| JyJistiJ (J.*!!! 
((( j „•,->- 1 1 /-.I iM-^«j ,jU-^tl c-j^j 1 j I V.M 1 .-ilj iSuJI I j^IU" (J ll| jljJJ (_ t j*j 

.cjIj mi-kJI jj^i t-jjoj cjLj^M I j S 1 1->" (_jjJI 

yS <".^j Mil (j^J^ U"V S^UI ojui <".iilt-il liil «Uij 1 L&j-j^. (jjj S^UI ojui 4j 

.(jlm'tVI Xlc j»>KJ! 3J«J L4I0 (jjiB (jll! SjljLoJ.1 J^jsJIj cjLJSJI dili 
tii!i ^ 4 j mi" L^Jla U7 ^\ (>jKJI jluo. Jib jI^JU ojla c.SIUI I jj Lai 
i(_LwiJI i— i^L-uij j j 1 nil ilaj. jjlsoj tCjL.t-i.lcJ I (_Ljj>o (_yll! 3jjjSJ,I (JSLjijJI 

/_aJl «L2j^LaJI ,_A eJJbj i ij i-h"i 1 1 jl Jj< i""itl CjLijLu dJJi j^jj i_P'-* J LyAS 

liLIi Jj-ij Li^ iS^pJ! oLcjKJ! jLu^-I Ji-b 5jj>JI ( _ > i=Li^-'^! L^j Jajlj 
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£L\ *V I I 



Ij^laj 4-ui-LajSLil (Jl < VtVI A Uj . ,\[ ,-. iK Lajj 

(j^ (j " i j » ~ J-o-iJI 3JLv (^ ^^a '3>fj£ CjLjla^j 
M,i (_y3 J! (jloj'al (j-laLl (_y3 l(j_iij" Sj-u$ Cj Ij-^- C llu-o 

(J^eJJI SJL^v /_^ Lx_Lu i«LlLc jjiaJI (jSLa-i <— a is j ^ i 

mJI (_yi jt jLaJo'i/l (Ji-l-i l^joj?" Lj^Li. (_y3 (_>ujjij 
0,LL_<fc j|j_ at <jt J— "I L?- 5 ^- 1 ir* (j-^> -^J 

cjLoyL«J,lj (JjLj/jJI (JjLuj jJa Sj^-iii^JI cjLcjjjj>J,I 

sLcaii- CjljLi! dluJb l _ 7 ic j\r m"m 11VI (jjL^ ^i^ 5 ^ 
iCj|j_iii^>JI oJlj* (j^l 1 n a I ', , ^. -» a jj LLlSUj 

iJ^uJI I (j QjSj (_yll! Cjlj <H"lMlU (j-3 }L£ (jt LJJl>-^J 

liitJLJj (j»ljjJI ^yk: (j^a! jJI j»>LtiJ! Lt I iSjb a^MMa 

3jLc (j 5 ?. j<" cjIj mi-»J1 (j-a pl^j^/l ojui jlj-at (jLa 

h2j!j <i jlj mi U jt Lj^LkJI ojbfc Ji-b aLj A>Ui ^ 

M^J^-^I j-J-a-1 (jt Ui!jL>-l (_yl^. ' , ' * ' *•>_' J^ 4Jt f_^>- 
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. 4 ii uuX\ tj$\ i ii 1,1 ojui j-JLiJj CjIj-«-« (Ji-l-i 

I Jlj* (_y^ J-i-T -5>3 «U 1^1 I njj Ju3 (_ylll SjLJuVI pjj 7-JjIs^J jj-4-l (jl jlji'i/l 

jf CjIj-^-Cllu-U Ji-lj oLa^Ldl J-jLu AUiJ (jl I jufc (jrJJtJJ niilUJI A>UiJI 
i_lJLui jjSLj ji JU 2j .(JL»1>-VI JLl*j •» _■ i <aj iCjIjLJoVI (Jj^ia (j£. u}L>JI 
. jjjla I jj I A^UiiJ I I j-A ^'"^"'^ OLa^litXI (J '' j~J' ; ■Ul^.~H-» 1,^." ^j-^i dlj , „j 
Jl3 CjIj_<Sij>JI ojufc (jij (JLcajVI 4-aiaJI < . mii jl »l nUII i j'-» - ' (_fij JiSj 

(j^_«j ct-^-" 3j_jLLajJ,l 4-j-j1_i-o_lSL11 jIjJ,I (_>^-«-i jlj-sl j < ' '"".' LoLLaj jj^ 

I Jufc (J!Lo (ji I 'I i"i Vj . La J_oi j!JlJ-3^( ji 4-UJLA 3-Ojl»-a (JLcaJ^f L^-oIJlJ-"m 111 

oJ_A CjIj o »" iii a ji Lj^L>- ( _ r £ j Mi'iitl (jjtol jJI A^UaJu ^pLTu (jj ->l kill I 

.dllj M|-»JI 

(ji /c_^J (j-\_Ljj t^ysj^aj] ]JJt «L*_i-a CjLuI (j_a LuJL>- »l oUTI (jSLc_i Jc9j 
lj_oL3j tCilj mi ~*J\ oJlj* plj-ii (j-o pj-i i_P^ 4_c^L>. 4_uLut-p ij a i*i ijJLui 
ojLji jlj_<-ui jj_c I a iSiSgJ Sj?<Uj d iaj i luJI 4 joUll i_ijLjti!l (j-^mJ pi jQju 
4_ljLj_4_lSLII CjLojJ.1 (_>Aj J (J '^ a (j-a CjVLsJI (_>^utj (_5-3 Ij-cSLxjj iSjii Mill 
.^LuijSlil I Jj^j~ (_,lf J I gaks I^Sjjijj (jlajJiJI I JL& (-^ S^JiitTLtuil 

L^jSLJj iCjIj mi-»JI jj^a 3jJl«ILo Lcljji »l oUII sVjji <_jjL>o CiljLu jJsj 

^J j , ,-. -^ t I 2tj j , ,, i ,j i nt dJUij ijjilll CjIj ml i ii a (_ T 1^. 4_caL>- <Li-LaJ iIjVSjj 
3_»jLLo J^ i hj 4JI Ld^ i jLCa J^ (^ j mm ii (_ T il! CjIj mi-kJI j> jji jljii (_,lr 

. 3AhA.t I SjLuiJ,! t_jjUtl!l sLui Aj^o-jJI L^j^- ^ J^JJI jljif 

lj_aLJ3 jtia t 5ial i njll !^& 4jLc J i<* 3Jgj. /a^JjLso (_y3 «Lxi«JI (jLuil J^J 
|j_aLa (<i3 i(J_«_Lll CjVI i mi «\ i ii-v (_,i^. ^=f-JJ Ct^' JJjJI plj-ii «L<-uljJ-i Vji 
(«-3 i L^lo (_p CjujistA l^a-jJr*M nlj 'i_i>>- 2? I Jju SJl>-Ij ^jJLlI ojui (Jj-ajij 
CiVU Mill jlj^i dllm^(_,lr i3Jl»- (_,lr iSji^. J^iJliljjIjtA jji SjjIjJ^^S Ij*Jj 

.JjilII Sj-d- Cm i-a (_yi 

i I gAr- t_)jLjtlII tfjUfc slj^J-V dlVI< Mill jlj^i jLjii.1 (_y3 I .J I nil X-^-jJ^ 

Lr Jt> »— iVI < Mill tfJLji (ji L«^ i bjLc: J o itl flj-ajta-m^a jl^l >^i Lgjt ^1 
(_, I r (_ 7 43 I JL^Jj i3j <n" i nU (_y3 S^L^JI (JLftcal i_Ac.L> aLx^II (jc Sij 8 ! mil 
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Jj.^.-»lt L>.Lu3.| \_tt> j_<5j]j t j_alj>U LM" Sj-a.CLLu.U gjjt .ilj-at jf£? n.lr^l 
.«L»-j J-^l ^Ir L^jjjLLb^j aLloI! iCjLo^1«J,I (_,lr 
pj^Lj .ijJLlI (j_o j j U j * a, I lajj 3.3j|^-a L#jlj (J-4-iJI -ilj-3l /SH 1 ^ 3r!-*-"J 
j-j-C JJiiJI ojui 1 ilr I CxjlS i-jjJ^ J^^- (j^-J • L&J 1 ii-v ^Ij^vl *-£j±>- (_j^Lc 
j_uSJI <_2jju (jVI LuSUj 1 LLui LgjJijLa (jx. Jl>.| (<sl»J Vj i4 flgla^JI i^J^c-a 

(Jl <^»~VI .-<l j I 1 c j^.a ^JljJ-"i 1 n~ (_ylll 3_uLl4jSJI jljJ.1 (j-a JjJjJ Ij Juia^a 
■ Sj m" 1 11 U -ilj-3l ' a u -» a (ju (JjL-ujJIj Cj La j U II (JjLjjj 
4jJl^»o (^jJI j_il_iAI ^J^l 4^jjwj iJJLill oj-tb ^jlc i_2jjtl!l |_£.jf JJSj 

liLIi L^-i-Lc (»j-2j (_yll! (jju.u'iil (_>-^«j -1 j^l (Jj^sjjJI ^1 L$_La (_p o ujia-a 

.CjIj-co^JI (j-o L&j_lC (j_o Lij_L«-ij i_)-«-'-II ^SU-a-a Jij 1 nj (_gjJ! «-jljJI a Hall I 

J_«_iJI I j^j".' (_yj-II S-uLajSLII S^UI cdJj ^jJLII i'jjt cjljlj^l ^jt,'\ (j-oj 

Jjjoo (_5-l^. LtjL^.LmJ CjVI < Mill ^LjJ.} Ajiir"ii n't (_j^Ilj "JtH-" *Lij| (jlaj al (_ 7 1^. 
n^p^l 3jLo» 3jLc ,- 1 n"t f, j a di! jjj J^-^ (jLCa (j-° LgJLSoJl tLiji L^jiLsol 
(j£. fiyJJ" <— 2j-»J 2j 4_uLlajSj! -iljJJ (j-O I "-ilJ> <JJ-iLS LaJji "^p^ I -jlj-a» j! 

.<jVI ^j^v L$ojSsj3 
(^jlalj^.al (j-° ^"^ (_J-^ d SgA>j| (^ A JlJt" I 11" o^psl .jlj-Ol) (jl (j^-JJ Jii! 

^J| I j »'a \j CiVU Mill Jal mi'i SjLjj (^ a Jijr" 1 n~ Ju3 qj j ■» J-*!!! <SLi«-« (_yS 
j-Slj-a ^1 oVI < Mill 3_j! JUk (^3 aJlJt" ml Jl3 L4JI U^ ijxxt! ,j-a JlJJ-a 

jLJiij! (_,-* «LjJL«JI a j 1 11 j'ij-ll L^jjljLs (j-SJj 1 jljJl^- (_>i^. *LlJ sUj^iLLa 

.*ljJ(JI «^Ij^ ^1 CjVI < Mitl CjLcjju^o 
(J_«_iJI ,j_o (_^oL>- pj_i /j I c jli\ -^'j-^ 'L'-aLiJl i_!jLjtlI! ijjj^>-i JlSj 

jIjJ,I ojui (jl i—ijLajJI aiut (j^ OV^J '«Fire Ants» «jLl!l (J-«J» (<u-uLj "-Sjjy 

LaJtJl£.j i<ilx-iJI Sjji-J^j 3j^>-jJll f-Jiill Sjju J ' auj 'Ll^[s>- SJlC. 4Jq i uIjj jj dJ 
(jLi 3jLc L*ili (JjLdj ^ j' a j^Iaj'^l ^Ir ^p'i/l jlj^ » Jaj (jl 5JUJJI ojui JJ/3 
CjIjJLS (- I c dJJi (J-J-A3 (_yjkj 1 lAj_uj/ sLlSI «LuiL>JI L^jj_iLi ,_p3j2l jjjiaJj 
(jl till j (j£, 7V"JJ ijjj I 3.}Lo (j^a MjjjIo IjJ^ ojj> (JS » '^»~ i±xjjej <btla 3j a 
(Jj ij-alx^o iJaa. 3jjji (_,lr (J5SLJ V q^ij^\ (_,lr Slx-JI tlitxaj (_g JJI jlj^VI 
jjj-»-"i1I tsi^l 4_i ^jS ' La IjlA 4Ju_JI 1 aj . ^<" tl j mijij , » U ^" 1 1 JaJ»J! 4.*i_l& Jl>.Lj 
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f\^"~ i ■■ o Jl>.1j u^>- (_t~^ l -* D >- t ^' Cy* ^-^J-'U*-* (*j-uj-1 LajL^ i_5jjJtJu 



» La 2 j 1 1 ilajj I I jui f-t^JJ Si-a-iJI j»Ll3 (_5-3 ,_, S-iSjJI ( .j i nt I <-2jJ>J Vj 
(ji jJljJ tjS'-lj 'J'^"« Jl>-Ij ijaj. 4jLl& (_ T J^- ' J * ' *3J (j-« V Jj jji I SjLa (j_a 
Lxjj Jj ijj^l .jlj^s (j-a d-ajiiticull SjLU 3_ui£ (__,£ jJ3jj ^dJJi Jtii" 31«-JI 
' -1 j I La 1 1 Ji^-JI (_,!£. SjLI.1 j>JL& Jj£>J JJ>J V (ji>- tiJJIi J»*" CLa\£ 

j!j_a (J I <"l I 111 (_j.ll (___T^J3 (__rlll <— iLj-u^l (__*C (J»l 1 n" t (jl LLii LlI Jj Vj 

S» U^'l I Jaj>Jl ljui f-i^J 4JLuJ! JJ-23 (j^J ijjil 

lAc ^Soeji I jjfc (jl JL>Jll I J-4 ^yfl C<J>»-I (JT^' tljLJjjJ! OJuM Ji2j 

jJL«j La J ! r ,_, j' a ' LgJI^o *LcjI f.\ JJlII (_,lr iliVU Mill i_£J-»-l _><-*J La J_t£. 
(JjLlIj 1 1 J 1 "'-<- sLba «l JLC. TtLcaJ J.i-1 s,^" (^1 jl *CLLa Sj i"i->. (__rLc ^Li-a 
Sj <i"n nil (^J Jl J-«-l11 f-*^ (j^-° (_y^l SjijJtll u£ IJ-jJ j<u Lj^L? IjJJS 4_La 
. JljJ^sJI »_J3jJ,I I j_& (_,_2 tl jJLtl (j_a 3j-3j .jjj>.jj .jljj^l 2 -uLl j La sej (__^ 
j-j^l 3jl_a «_cisjj L^jj^. *Lui AJ-23 ijjjjslaJl 3JU Mill aJJt J uaj V (_ T l».j 
5j o*"< inll ^*-^_a (^yjl (J-A-^J (_ 7 ^ > - ^IjJul ^*-^_a (j_a «LlJu_t_a (^paj^l ?c_La_<_u (_;4^ 
i_ijaj (_£J-II ?".;"*• t-eaJl (JjjsiaJI 1 j__^jt-a (jjj LfcjsjJLl <"< mij Ju3 (jj^ liJLljjj 
. «.l JuLlI J-3j-a (^l J>«^5>11 J^>J <j-° (J^ ^l ' "J (j' 

(jl I 1 a 'J-J^l jlj-J« J T I I J-jJ-jSl LjljLsol t_!jijaJj CjVI < Mill (jl JJljJJ 

IJlj* 3^=J 4jjLoJj 5jj 1 aj Jt^jijj (_yl>- i ( _>^=j'iil (j^£- ^lj-11 j>J-<k ^^>-^J (j-»i^o 
(_£J-!I » U~l I (jia^Vl cLaiJ I di!i «Luij |__;JJIj i43Jj ajj-ujJ,! » U~l I ■ U -^ 1 1 
(_ T i I j I a (_p I' Jl -^9 2 ja| ) -* i^aJl jjjjsiaJI ' a 1 uj I a ^^ jjj-ll ^j'-^l a * ' ^*~ 
. tl jJ(JI )«-Sj-a (^l J l ^'"' (j-' 3 " 'L«-JJJJ '^J^ JJ ' nil 
(_L«_iJI ifj-s^Js: iLub I frLaadJ (jlll SjjfcliaJI cdJj I -I j mij dilj JaJj 
Lz-^3 •D'J' JlJ ?^' o I r Jl (J^J^' Ct^ ^'j^-" '(J<i , .i *'JJ Lj-i^3JU Lul-i j j 1 n") 
4iji>J| ^^Sj . Ijo it j I Laj> L*_>_uj< (_yi )«-jj3 LjJLSj Jjjuiu aLLu ( _ ;p 3 Liilii (Jjloj 

jljjj JjuJ! ^Ij^l (jLa 1 L»^lj Ij^l jtjj-al (Jj nj^' Lj-«-<kj i ta -- II I jst jjj *d 

.(jjjiaJI J^Ia (j^Lc JJ^I SjLa £yi «Ja 2j 1 1 cLaJJI dilj 
4lu> ^^ I 3-iLa djJlxj mJ jJI (Jj^iaJI ^-pJ (^ JJI (J-'J-'-II l -A> j y <_!-* O^'j 
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■ 1 j jS ii"t j ut^-3 03^ L ^-!^ J-*^ *^' j*' ''LiLvj (j-° o^=>*-" 

(J_4_iJI L#J i—JalieJ (_ T lII 4-uLl»-iSL1I 5 j-iLiil I oJUfc j!j_<_ul »^La-"i 1 nb (jj o"'(jU 
jjj^l jlj_a ^p-J iJ-a-iJI ClVli ~ii £j\ L4I0 (j^-p Lr^'j iCjLaal»Jtl L$J (JjLjjJJ 
fjic jljJ,l aJJbju&jH '^J- 5 c?-^- LuiLuil J-aH*j I jbfc (jlj niJIjjl jl (_yCj (jj- 5 

|j_oL3 (OJ iCjVLJLiuJI (j-a (J-aJjl -ilj-3l Q'"*.' (J-^ *1 nUII (_)-aJtJ aLs JuLl 
^£, cUj 1 1 u U 9 O j/1 * i iill 0JL& 3j^.J_a_i *-ii3 (_ 7 3Jl BjuLlI CjuoHje-a ^yz>*)\Jz-" 1 nil 
. ', U , ^ « jjjl Cj| Jl^-V SjJlII ojui CjUaHjca Ij-ajiir'u iilj i^J^I 3.}La jlj-3| 

.(_p»j2?l j-ka-u ^yk: 
'» laJilLq ' la a» «L_t_j_A ^_y^. <_paj ^1 7c_Laj_u ^1^. ^3^1 3_}La *-*^3J Jsjj?c_a_ij 
OJijJi (jj^ jjjil IjUfc *-j3jj CjVm miII (j-a Sj-ui ^Lcj-ajs-a (JL>JI ^^3 <JJ-aL9 
i4ldiLa 3j-:JJ^ S^jl J 4j-ui (_7k uaiJI I Jui I Jj*> («-<-uj (_t^I' CjVL>JI (^^ (_yi>-j 
1Jl_A *_ pj C)2l * i till LlulS i^^>-i 3^-a L$_ul -io-tJ-J (J-a_u1 5j Ql"l I na ^j.^ IJljJ 
(jjj L$jj.a. C L m .a ^1 .iajill SjjIjJI oJLjfc (j^ JJ ' "*J ' J jS[ dJ jl (j^-J D_3- i w P'^' 
.Sdili Jjtij I JLt i_3jjlj (jl Di-^J S-o-lS ^i ^tj-i (jyl^. >1*3 q] 
2 4-jj^c SjjfcUa CjjJl>- ^1 (_g jjj ^J2 1 ^lj^ j_o^3 3.3UJ (jl 1 la a» j I Ji^j 
CjUjUjtA (j-° *>rh^ '^!- < « f-^J JiJjlS ijjiill CjIj ml 1 »a ( _^ Ij^LJ VI CjJLso 
CjJlje_j ijJjjJJI CjIj ml 1 n a ^Js>-\ jI^jcj ^3^(1 jlj^ (j^- lSJ-^ Lt-^' 3 JjLII 
Sj m"n nil aJJb (j^ j-;Lp p 1 11^ «L?cILi3 i4 t j£.Lxj>JI Sjjjt^JI 4 j utj La JLsJI ( _ T 3 
Sj <n"n 11 U (j-a jj>-VI < ulSJI LSju CjujIL>J,I ojui oLsol ^^3 L)Lt>- 1 «lSLUI 4-*-aj 
(jJI IjjIiJ^ j-j3j>J ^Vl .itj-a j_iS^3 ^^3 4JjL^JI 3ju_)JI tfjLjfc (ji jJljjj •"siljj 
Cjjcalla ij otl 1 11 1,1 ojui ibjILso (jl » jJaJ 1 "~ Lax. Sj mli nl,l ^K 1 a jl JlC.1 S^Ljj 

i_3j_«j (jl j la J ' 1 1 tj/jz ^LS (jlj i^pal jlj^ <—u£j3 (jVI (_yi>- i_3jjlj Vj 
i_3jju La (JSj .^^jLuijSLII (JjI^cjJI (J,/* 3 («- 1 ' Jl 2j ^^ (J»-L*jI i_jJ^2JI ( _ t 3 dJJj 
i^ljala L^JL^La ^^3 ,_ 2 j~ V L^JI ^^Jjlaj La Jl>- ^1 SjLJa SjLa L^Ji (jVI I J '"* 
^a_>-j ^y^ ^^ 9e_uaj| LaS iLl*3aJl j^_a_i L^pl jt_Lxiajj jJ^juU La Luj_i_u jjj 
. L$J ^j-ul i n'vJll ^j-* C-lV 1 » ''ill J^SwC^JJ (_^^->- SjLlI QjJb ^ya tj<JLA ju£j3 
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j-3^1 3^1_o 3_l^jJ jl iJLjJLl I jui ^ Cjj^jvI ^yill t_jjL*i!l c^lu JlSj 

Jju LuL^J^p^l \jJt> x^uuojj i^^j^l (J7 1^. \<ji 1'nj jj^ J^Lajjj^VI ^^3 Ijljj 
• 7~jVi i nil (j-o T *° '" L?' Lt^- ' <3 * ' *? J SiJl ^ Ct^ 4i>^ (J-OJLlS.} ^wa 
I Jljjlj (j I La uj jj^l I Jui Jt-pJJ (»J-Sj (_j^-" CjVULSJI (jl dJJi (j^ '-r^LAiS 
VI J _" taHXI (^LlojSLII jJ^I I Jui f-^i (jl * jU" , ,," V ijjjjjl 3j o <" i n a (jc 
ij-jVI 3jl_o j_jje_jjj aJ^UI (j_ojJI f-oj I J~"~j i " *-o in iiLuj ^ taj i iU S^LjiJ, 
(_yi Ij j i ii I j » La 2j (j| 3_Lj_J| » _iU* , ,." ^^jJI <&l i nU (_,lr lj-jii£ ^ip * cj-^J 
^_3 5_a| i ,1 1,1 o jtji JlJJJ Vj ij-J^I SjLo jj- j~ 1 aJ^UI (j-ojJI J-*j. njt'^^a \ 

. Ij'ioj'iii ii £y\ i iiq->- (_jl£. iU i nj3J,l 
3-sLi SjLJaJI 3_lj-oL>JI oJUfc (jl i^yJj^l SLkjil iillj> J£ (jji jJljj JlSj 
JJUso L3J1V liLIij <SjUI oJlA 3 j^M ,^ 1 4_^ujJLi Ij-^j£ LaSLc: Jl*] jJjVI 
i7r_L.-ie.ca j-l£. i_il_ (j^Uj i Cj LojLiJi, I J_Luj (jl (J-uil L^jj- (jSlxj (_ylll CjLal I oil 

j_tl»j jjj^l 3jU (jill SjLjJaJI S-jj^jU^JI a jjt jla itdJj (j-a (jjiSLjJI ^^Lc Jj 

3j m*n ii 1,1 J**- 1 >(JI loj^I CjLjJUx. 2tj j . .. (_ji£. J^. L"i3 (_y* J < L$jIj-l«v<j (<uil (j-o 
^aj^l ■»■ U , ,, I <- L^jLSj j»J^.J ^pV 3jLo jjLLsj 3x.j i ii^ • J^& ' Jl>- Ct^I 
I j" » i iaj jl (JjiIII jlj-3 2 (jj i n (_yjJI «LxjJul!I juVI (Ji-I Jj «_L«j SJjjIs SjJLi! 

jJs (Jj^Lj 4_<jjjJLII jLiiVI jjV tilJjj i3jljJlj>JI jLjVI «_a i2L2jLuj S^ia ^ 

CjLoj I < 1,1 (_pi.ljij (»J-C- (_5-ll l5 j J-' ^ d*4' a l, £j-£ "j-i^ "'- )Ljk O' '*! i 8 " *^J 

<4 i i n (lu (j^ijJ (j^ CjjL?t_l (jl (JjLxj L« ^-Lxjj SJlJJl^kjI Cj Laj U 1 1 »_« cL^jJl^JI 

. JjJ^>JI jlu^iJI ftljj r>==3 (jltl cjVLLiJI jIj^V 

jl jjtjj S^.j.tj, jj^a CjVU Mitl -ilj^l ct^- * ^ '".' -ijJU (_Jjj>.| SJ_lo liJLLij 
«UJI 'j S-J (_gjj| dl jJiJI jl Jljj-oJI 4-uijif jf -> .^"1 A^a ijj^I 3jLo ^jliaJ 
iCjVI < Mill Lgju^aj ^^111^3^1 SjLo 3^1^ »_a LjJijia L i iiL<3 i _i i iiLuj i^3 *$\ I jbk 
3j_aj (_, lr >LJj I JLA (jl£ iLJLc: jj^l 3jLa J-l^j (jl^ LiK 4J| I JLA t^-tfJJ 

.jjVl IjLA 4jJI Jjjj (_gJLll dl jjJI jl Jaj-aJI 
3jl_a 3_3Q£ S^Ljj (j^a (J^j-iJI CjVI < i"i (j£L<u3 ' aaa (Jdl i n"n jl Lil Ju Vj 
«_<i3^JI I 'jj ' aj lil Jjl i ."ill I jui (_,lr 3_iLvVI (jSLxjj ! I gJLa Jjlii'll jl jj^I 
aj_2j L^JIjjso dLijI dljjU IjJui^ia CjVI< Mill (_JJL>-I i ^ iSijSj LaJuLc ".(^LlII 
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L^Jj <"i 1 11 a ^1 SJljLc jjj" 1 m" joj 1 I j . ..*'<t s | jJiJI I Jui (j-o 0" 1 ?* P k'.aU 2ji 

.(_al_iiuj^VI I Jl^j Sj <t"i M U ojui jljii 3-jJLi j-iidJ 

^Ir jj'i/l 3jLa *-^3J (_y3 JLi-13 yj*. Sjl^JtJI 3i»-j (_y3 3J-«-<JI I JljJ (jl Loj 
UaiJI I Jui J Laj lilt jaj 1 u^ii jl t _3 .' ' " «5 » La Sj a daa. 45-ui (_ji£. <_>^ 3 j'^' 
(j-UJ i^CLlo Sj i"i-v jI Sjj'C 1 nil .iljj.1 (_pm J (JjSj ^ i_£ J-M «l Jul! I jJlj-*ia (JU 

. 'Sj ^ ♦ "< ■ nil 
3 **J i - ^ *-3JiJ3 ijj^I S^Lo 4jcjIjj Cju^i-^l CjVm lUI j < mi" LoJ_t£.j 
(_jj| Sj mi-»JI (jl 1 la a-j 1 JLSj . *l JJLlI j.i'^i oL>ol (^ jj 2 I I JLA Jj>3 SjjLu/ 
( _ 3 _&j iSj »" 1 11 II oLsol (»fl di^La jj J" 1 n"t i^l jJLlI (j-° M^'-'" Ly" 1 J """*■ I 
sLuI 3_LLca^l jj"^l S^Lo ^1 3_LaL>JI L^jJlC. (j-o I ^ 1 aj iiilli J»*"' Lajii^. 
Jlj>o V jl ^IjJLlI (ji^. J '^-- I (jl » .jlaj 1 "" 2 (_ 7 jJI 3j-iSu>JI La I .SJjjlII «LL-vj 
jj^l 3.}Lo ^1 LLui I ^j 1 aJ (jl (jj-i LgJj <" 1 11 a ^1 JoJ>i£ i4iil3 La ijJLufc 

Li£ ijjVl ilaj. 3jLgJ JJ£. 1>^2J «l JJJI jl£ UK 4j| dili (jJLc CJJpJJ 
JJLc dll jj ^1 jjjj 1 1 j 1 iii-LJ «LLo ' . uxaj (_,lr J i^»-." (jl oVU miII <-.<- 1 U" , „l 

3jl_a j_iSjJi ^LilLi «_i2j^jj tl jJL!I (j^ LgjjLflS (_ T i^. (J m> 1 (_yj-II CjVLLiiiJI 

Lx-a 5j <i t~ i 11 U (^Jl L^jJi^c ^Lul CiVI < Mill oJUfc jj-o (_p ^Lajjiaj uu ^3 2 I 
. J^fl-b jl (_^i3 tl jJLSI j J ua a ^1 <_iLiijJI (_yi^. ukj_LC «-a- i"i_i 
CjVI< Mill JJLC (jl J>j 1 'I dill ^Ir «l JJLII t_!jL2j LoJJ£. 4J? (j^jJlJI (j-aj 

3jLo ^1 LLui ' flj 1 qj jl tjj- 5 Sj <i"n 11 1,1 ^1 jjjij CjVli Mill ojui (JiLo (jLa 

i«ljJ(JI S-u^^-aSLu x_a LjeJjJlJ (j-aSLuJI ^ jjVI S^Lo 3^K IjljI^ i^j^I 
^y^. dl JJlJI J-3j-a ^jJI t_uijG (jll! CjVLLiJI jljLC:! diljj Ujj (j^aLuJj 
aLj-SJl (_5-Lc CjVI < Mill (JLi^l x-j-uuj cl^jJI JJ>XJ LuL^J ^p^il 3^Lo jjJejjj 

.31».jJI 0J14J 

^^lllj (_ijjJI (_^& •^■J^ ct-^' (5>1*ji ^^* .'.' (JjLuJI «_u3^JI 4jj i"i"t LuSLajj 

((CjL9jJ,l»ojLjfc Jl>.| ^Ji-^j (_y3 ,3j-<-u jl ^J>^ '— '"^J IJUS 4«j3J-1.1 » /ajj/L i_2jju 
5_jL^_i (j-a (Jj-^' ij^- 1 '■*! '-°' -Sj^-a-a «Ll^jI CjjL-oj <_JLc 4£jj>JI Cjjljijl 
N 1 j " ■" • ' a j a 4 j I r jj 1 nil xJHajj 1 1 ^aj"~ <i£^a 4^j^>JI jLa J}jJ,l I juk 
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cluOLlSjl <k£J 

.j_o2l SjL^J ( _ T 3 LoLx-i /. flj sej (_^>- Li^cJjJiJ i -il loC »lj (^frlijl lJuJI 4 J La «jj 
j j i nj (J-<uJ! Ijufc (jl L*U!i (_j-i-»-o (jLd iaI t\~ >l ^a jl Js>- 9c La m J}jJ3 jl (^ylsj^ I 

«LSjJ_JJ 4_1 (jjUtJ (J_4_lII <j^J*J '<j-*J olj-l V AJJ-UJ-O (*jl»-0 (JjJ-Lj (^ ^ijLS 

«_uIj JaIII ->lj-al (jjj !j^j£ bj-c <j' LlLi^V 1^1 tdJa^ i3_<-oL>J! «CLSj^Lij 

ijl i .ill ljuk S-jL^J ^ Ij-i^J *! jic. liJLui (jl dili ^yJJi-o (jlSLt tj\ intl I JL& 

I jufc (jla ijLuIl I jut 3>2 ijJjjcjj JjuJI (j-o ^Ljla Ijjlc (jl L>J->-j lil U-yj 
(jj£Lj (jl Lolj i_al i"i^" i nVI «lL»-j «jj (J& jjlj La (jj£j (jl Lai J.*!!! (jl (_ t j-»j 

. 3JU-jJI aJJt <bL$J (_yk: Jjjsl JL3 

f jj-ij j-j^l 3^l_o (jl JL^JJ I j-* (j-3 ijjj^>.l ^yill t-ijLrtill Cxlu jjsj 

/. I c Ujl i n"ia (JjSLj L&j_pj5 (jl (_gi ijJi^l Jai- (Jjla (_5-i^ «Li£iSLla 4JLj*iaj 
J-J ij-i-l «0->- (j-3 sLiiJtAJ 4-Lo ^j^v ^ ij^J-a (jj£j V ( _ 7 ^3 ijLcuJ.1 Jjla 

•tAJ>^l J^= cr^ ^^ U^djj 3 U9^ 

LLaj. LbljJ jjV! jo>] (jill SjjLlajSLII SjUI ,jjj (jl I ;.U-.,..l LiJl jjj 

lLdj_<IuJI 0J-& 3t_L4->- (jl LbljJj i4juu1a Jaju^j 3j_C (j_a (jjSJL) LUiH-La I * U 2j Q 
fcjjjlJI I j_& (jl dJLfo Vj .jLcuIl Jjla (_5-i^- liJ o I nil (j^J Jj^H (_y^ 4jjLtuILo 
JlC.1 i aJ j j' a i LaL&J LujijJj Lxb^C. aJlJcj jl i nU Jjla (_,lr j3^/l 3^U (^SlSjJ,! 

(j'i? dJJij iSjjIj 5x.j i ujj iijl (jjj i-ajL^JI _jsej (_L«JJI cjVLLJo pLajjl (_,lr 

LaJlJuJ (_5-Aj '• CjVLi-JuJt oAjfc aLo! j_iS_pJI djju Lijt.3 (JjSj^j^I SjLa 4jcjIj 
(_ 7 IL>- a,\ LalJI (_y3 JaJJI I JLA cr^- J J ' "~ 3 ' * T„' *-* J * J' Jl ^' jj " ^ '.' <*La2l (^1 

jl in U iU -^ Jjj^ >^H^ jJiVI 3jU Jl < rill ^jV| (jl liil 'j£ 7c_iiajl JlSj 
.Jaj>JI I JJt (j£. Lcvjj>- lil 3L^a (_L3j (Jj Ij-jj^ (J-2j j_p^lll I Jui (jlj ii La S 3 
(j_o 2^_jj (, I c j_l^JI (j^a (sJ-flJ I Laa» » l<3 ' Lul I 'jj i aJ jj dll j f&43 (j£lx-ij 
(j2 dJJjj !.}Ji5e-a (JjSLj (jj lLx>JI ljui (jl jj-ill (_y^. (_gj i i ii q i ^-» .^.tl (3'jjl 
(J^L>- j I m'iiVI ( _ T 3 jj^J! Ij-JJ tilljjj i 5jj J i u-l j jjJI i— ij mi" j • ilsc uaj] 3jJ 
^J-x-a j-j-C LJl j o i ii 't-» a. (_jJI 5jvli3 Jjlj j«_jJ3jJI JaJJI I Jufc Jjjtljj '3j->" 
pj_cJI (j_o 3j_3 Ls ^ c J-rH* 1 ^' («-La (j ■■ a I J JaiJI I Jui I ! o i nj lil Loi .(<sJL«J,l 
ljufc ^jAixi "J '3j->" '' jLjk /TJ ' "' (J^L>- j i""i m (jj jjj>JI (jLa i J j fl-i^aj, I J-J^JI 
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j3'UI ^90 

.ojljllal 
(Jjicail JljjsJI 3j->" ty* Cl (*_> JJ 1>*' fcPU"'' J-^* 1 ^' Ja3» j"»1 3.}La 4 j mmj 
Ja-pJJ flj-aJI (_^ j-iljj V jjVl e jLa jl I JLA ^yitJJ <JtP-^M JLill (jr^ ^ 
Jljj Lifc^itjj j<uj (_j^>- aIjJjM (_t^- JaJJI Ijufc (_i Zjhjjt f. a jj Jj ijl 1 11 lu 

.CjJSjJ! jjij-aJ liJJj 
CjVLj 1I1 4_i£ j j 1 n" (_g JJI oL>oVI Ji-l>-jj (j-a-LaJ sLu-aLiJI ojufc (jl i'l i"i Vj 
i<>L>ol J^ ^^-S j mi "1 i J Vj lL jj I I jufc ,j_c I J '< " j_l1SLII TTJ^l VJj J-*-"-" 
. ALkajj uol LuaJl (j_a *^J ^ri -4 -^ *-* (J-* 1 -^' ^? a +"' ' " a cli JL^A] a 
(j? JJljJ Jj i2 nh'-sJll J-a-iJI pl^Ji l^-o JlJ-"i 1 n"t j,^! jjV! jlj^ 4jI mi" Vj 
<_)jLxj-1I CjjjjI JJ3j .4.1 3-i^sLiJI <Lul_La-iSL!l oj!j^ «U (J-a-iJI f l_4Jl (j-o f_4J (J£ 
(j-a 4^>-jja-"i mil JJ VI l\jjs (jl 1 la a- j 1 jJi3 ij-£j£ J->- ^^Jl SjLcLaJI ojui sLaj-a 
(j^iJcv J£ (jl JJ-JJ (Jj J-i-l (j 11 i-v jljJ3l (_yi JJJJ 2 d-a-JI <j-° La (j n '> JJL£. 
CjJlj*-J 2 IJl^Jj . L#J (J-auuj ( _ 7 J-!I gGl sella i^a aj d-t^LiJI «GiJ «U (J-a-iJI (j-a 
jl (j^_cjjj jj| I Lao- itlaLajj Lajii^. pjj (_gi (j-a 1 . ' I j La • *-» I (_j^>- jl La Jala. 
«_i_lj (_,_£ j a "1 1 n_i Lg-La (3i>^ (J^ (j' JlJ ?° lJ^ '3iil*->.tl d-a-tll f'j- 1 ' (j -0 J - ^' 
. j»>-V1 (jjjj-iJl jl i n <a 1 jimiI (_t-^>- J' *» L) fy^*j L)' OJ J (^-slJkji tfjLt^a 
4 "1 < I J I 1 J * a (_p /«i iSjj (jljljjj (JjL2jJ LaJLi^. (jlljcaj JiJS La Ijui 4 j Mi_tj 
,* S '' "-' 0'- tuJ ^' I iji^ 'J-^P ^u* 3j-^" 0~J .j^i> VI 4jLI -1 J flj Vj 4j-oL>JI 
joJjij CjIj mi-»JI jIj-3 I J I (J-a-i-II CjVI< i"i ' ^' ■ ""' i_L^ i4j(J (j^a jiiS I p I !UJ (j! 

Sj^VI L^ia*j SiJ 

/ojj 3_uLLajSJI jljll 0JL4J oljJ^JI Jljn'uil jLa 1 lj-x<S <-d!j (jrS lilAJ 
iL2jjJaJI «Liii3LLa jj^. Jjlj La_j3 (_Jj_Ljj/ LaS 4j^5 L>- j£lj^ u^3 i^J~x-a 4^jjJoj 
(_yJ3 IjUfcJ .CjI jj^>-j_a (j_a L^Jj^»- La tcjIjj 4_pJI CjLcjl£jl L^J p i"i" ( _ T J-JI 
./ajLilII (j^ pj-^ll I J^i 7r 1 n_) jl (_i jlLaJt I jsi^Qjl CjjjLjeJ tt 1 uj (jj 1 UjjJL2j 
pljjl i-i!l i it (Jj ..U^'a J a it| 4£LLaj) (_,lr jjV! jIj^ aIJlJ-"u ul i a-Sj Vj 
(jjij Jj (oJ L^-cSLIj isL^jLvuil jljj.1 (_v^a*J aIJlJ-"ii iiU aj-23 Cjlj^ik>JI (j^ (_Jjj>-i 
.(Jx-JI 3JL>- ^ jjVI jljja i.'i iiijj La^ ^aL? 3^-jJJ JLtJ 
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(j^J (Jl ■ ^.*iVI pi j I i c (^ J-a-iJI L^-aJLa-" i n_l (_ylll 

2-SjLiJ! J*JJ! 4£LLsji Ji-b JaxII -ykr.t oVULiJI 

t _ ? _jJI 3_uLuijSLII jljj.1 aJJt Jila (jx. tiijEal] «. LoJbxJ I 
3l_L^V (_3 (JL«-3 JJJl-1 AJ-iLjJ 1_LJ_*_0 1_U3J_C. (_£.3J3 

i— a I i i i~(Sl (_jJI Cj^ejJI j>JL& I'l^'tlj ijjjjjjl ij n <~ i n a 

CjVU Mill jljil (ju CjLa^mij jLi.'i/l (_paJU J-iLjJ 
otejJLj jlJbVI j? j-lajjlj jlJLiVI jlj^ Jla 
sGLl^v /_J3 (J-«-iJI 4-jJslj.a Sljji (j-a Lo LlJl ^Jj 
Sui uaJI <J-a-u1 5j o au i n a (jl uJl^^j «L».}iju1 «Lj_a^_u1 
CjLjjIj CjVLLcaJI ujLa-^Jj idal lJujij 4$jj>Ju TTg-a-i 
Llo2 LiJ?jJj.aL>ol J£ (Jr flCjLi.jLc. oLejIj 4^>JI 
L»-Lv) I .'J'^ iJj .^^ij ,2Uj,,.,ll ^.jjUclll mJJ-3-Li 
CjVI < Ml II oJlj^ mJ J-^-l J J la 'Lj I ' I II 1, (<S-J 1 1 17 j l~i I 
I j<l^""j JL>J| a \ A^" , ,. 5J| t Mill ojui (jl Liji>y 
J^ (^ *-3JiJj I^U-^j i—iljiajiaVlj f j-iill (j-a 3JL>- 
aJJt 4_oL*3 (_gjjl i—iljJaj^VI Ijufc (jl£ LaJjJ .oLsol 
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LuxAJI iJtl 

I jut J ii" ij i«LuliII (j-o tlj^j-l J^L>- (_y3 i«ul (^iuijJi,! s^^-iioJI (2>SL!j i^ya-LvjJI 

.TCL^Ij l_2Jui (jjj oLsol J£ ^^3 jjilllj »-3l Jlltl ^ *-Ju$J>M 

Ijlj* (ji I '< t\ -*. \l I ZjuJuLall a j ml i ii U oJ-A djjslj_a ( _ T 3 LLu^aja i_Lj i jjj 
Lxj! » al. CUlj j aSJIj pj-i!l '^J- O'j 'J-£^ ' Jl=v Ct^S "-d-^- 0^ tJljJajuoVI 
pLtaJiJI ^^3 Jjji^tlll ^Ir Llul^j tSj m"i mU oJLA (j-o j_<JLca g-l US ^^ l2<jJl>. 
5j nil lull cLsul «_^>- '"'^^ * Lo_Lu t JaJja ' &3 J & I 1 1 h 1, (_ 7 ^J> 4_Li_uL) ' la j -^ 1 1 
I Jlj* (ji iJa a.^1 ' i •■ lilt j£ . I'm mi dlli (j-o (j-o^o {jj\ tjjj L$JL>. (_,lr Mjjji.'^l 
Jjju La (jLcj_<-uj i3Jl>-Ij ^ "±°> ' (j-o jj&l ,_, 3 jj (jj ( _ T L>J,I pjjillj ' .'^J ta <'--VI 

jjjljj cJiJl^ L7 1l1\ «_sIjl1JIj p3-il! 3JL>. ^ j~. "j c-IU^II I jut ^1 ^a^JI 

L$_i J-2j-iI (_jjJI 4-uLi£L!Li (j I *" J Wj' iCjVjLjij 3JlC 2-ijjxjJI ojui j_ujj 
i L^_i da-j^JU (J_o_iJI 4-jJLj ^1 i-A I i i .it (_yjJI «LL*iII (j-o j_LiiJLi qjA i h->-VI 
Jo mi j I j La -- 1 1 J (j^l i n-vVI Sjjl.3 pLjijI (»J^- (_,-3 < -u i n lu (j I «~J I tt^uLlJ 
Juj mt^' <l2jjJaJI l _Ji£- CiVjl i ."ill £ju& cJLj ' _i i a Li L«_uj < L^l^ Sj pt'i i ull 
L4J p (j iij (_yjJI 3 J lij'CII ^^i^-J ijiai>JLi <_>u^-l (_£JJ! JjuJI ^jJI «JJl^JI L^J 

!J!j aS jiaiJI jlj^l 

jtj 4_L«_i ( j-o J 2j " jJaiJu jl JlJVI £LlL«x. (jl »l oUll (_)-ajtJ jj i aj JlSj 

* 11 j la (la 2 1 Lgj^aJ I &j g la I i i nl t _^HJ 1 «LLi_u1 ^ji i _ 3 _L»_4J ^(j-uJ.i ^Jj^Id ^j^. ^jj>-\ 

L Jj^i.'^l (_,_& >l3JiJj ( _ 7 jJI LgJ 3jjL>J,l 31x-lILi Ajilaj-all L^jflJjia f_^S *J2JJIl2 
U& ' .'U ija VI (_gj i im^ CjIj_oj Cjlj_a 3JL>JI ojuk jjSjjj i Lij_Lij a J La i ai I 
(ji (jjj^i-T «Lx-Lc 7-jJL^I dJJji^ .4_lL-o'^I 31aJl!Li 2U^-wt I (JjjJJ! 4cjji^a 
ijl < mi" i nVI (jj^?- 2 3^j_>. (jjjjia (jx. Cijbo jJaj>JLj jl jJVI JLalLi! 4-u t~ 
4_Ljjla 4ijJaj Ltjl < mm i nl ^jji jjjJ'-J J .' J * '"'" L?-"' «LLaJjl a j 2j 3 

^Jl 2_LxJ (j_o 2JL>JI oJLji jjXjj joj L^j 2Uj-»J,1 J-«-L!l jIj^I jj^Ii ^^Lc 

jl JlJ^I JI 5 "Ma t 4-ajl i nil CjVJLioiI!! ^Ir JjJLi (jlajj^JI aJJt ■*' Vj 
(j_aj ."ij-Il 3 i \ or jU mm i nVI Q^jJn ^j3\ (jjj-la &£■ J I (j " o HI (ji^ 3 j^ 
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(_2-Lc * ujluj t L$J^>. La ^1\ jl JljVI 1 JJb (J^-L) a^lu-u «ULcj (J£ (jl (^ajij-aJ,! 

(J i"ij (_j-J-»- l£>^*"' Lr^\ a ^- 1 (j-° 4£,jojiJ J Sj u 1 u j-LaiJLi jl jij^l (jl dJJ j 
jJaJ-Ju jl jjVt (jl (j-a sLfljLcuJI I "I U^M ^ *_a ^^SLuJ La jjfcj 1 L^iS 3j ml 1 11 U 
e-LLaill (_3 Laj! J I jj L<aam ( _ 3 JLjj idJL-iia Sjjl.} h_JJl»jj V j-a^l cLSjiv (j £ 

.jJai»JL> CjjjljI/ (_ 7 j-!I 4-La-JLi JajjJi I j j « 1 a 1 1 
j| 2 ij U , >. 1 1 <lLa_L!l j| u^sjllaj jl V! 3j_&LLaJI ojui j j 1 "**■! TcJj^aj Vj 
(_y3L>- £o_i (j_a 5-Ljl_j-a-ta 3.}La jlj^u aj-23 jJajiJLj j < i""i LaJiJt£. tLajLiJI 
J_a-Ltl jlj^l J-J-aJ>J j-LaJJb jl JLJVI ^ la »~j Lgj Jo_pJll pLLail! ^ j uu u 
«LLa-cJI (jij i(__)l3jaitl Ijui <bua c-JjLjejJI CjjjjI JL3j p I La a 1 1 Ij^^-i Sji^vjJ,! 
S-iLa jlj^u aj-23 i ( _ 7 ^-jL>- j3j\a (j-a r-LcjjVI I J i-j 1 taJ jl j La >JI J j » •"■"' (JUI 

i_a^L>- (_£_>j>-l SJl^. (_5-*j 1 1 j 1 '"T - . 1 S-ia^j-aJll jjjJI (_^Jl>-I (j_a 4.1^3 L>- «Lul_La_p 

• jj^I S^La jj-a3 (_j^-!l 2 juLlI 
(J-a-J! Lg-aJiir"! 1 Mj t_^A\ jl jij^l jlj^ (j^*. 1 3_3jji-a (jjO tLaiiJI (jSLaj JLSj 
I (j"i I" ai (j-a J ij-L. i - i -a (_j-ijj^v (jjj "-lllij i_xj^l!l d Uj 1 nl jlj^ L4JI (j^-pj 
. (j-^-i-uVjjJiJjJIj i(ja "~ ■ flJlj i^^Lujj" 1 ullj '(Jl^~ ' "" 
njl 1 gjVI lr LgJ jj! V 3_uLuijSL!I CjLi^jJ.1 jl -jljJ.1 ojui jl <_*jjJ<JI iy*j 
3_»_j|j CjI j .}lj_a 4J 2 1 1 nilLi j-p-«3 (_yjfcj ((J^LL^I (_,lr LSj mi 4-j3 j-jjJ Vj 
(j_a 4_j*»j_a CjL_l1^_1,1 0J~& (j-oiij CjJlxj La-Lu tiiJLo (j-a ^IxS 1 t^yji jij <: ^pj 
(_yj| JjuJI (j-a 3j.a- d .Lu.a x^Jj ^^ji (Jj ijjiil! p>a^J- (JJJ (JSL^JI jX. jdlj rLj^JI 
Li! (J^-jJ (JLiil IjLA (J-^J ' aJutJlj Sj-m^ll (- j~ I a (_y3 4Lijua (JLax.Lj ALjiil 
CjLJ!j_lj>JI jj » i~i (j^-JJ i«L-j da-taej Laj (jLcujVI (j^l 1 n->-l (j^_i (JjL^JI 3j-^' 

U ^. ^pl LG lij ! J - ! i^(y a i t : V LU^j.L^ia^l^UJL filial 

.^^LiJI 4j,Lc (_y3 (j^i_i<_) 
aj-i, (jLfl ijjVI djljL>-l u^ ZLajLJ-'inU 3_ul_LajSLII jljXI 3JU. ^yfl La^j 

LajjJ .3_jJLc Pel ISLl I ^jj ) j ^j 23 jJaJJLj j I j '^ I (_y3 4-ajLJ-"n nil jljj,! 

L4J J-aJLJ ^y^JI 3_SjLiII StLaSLIt ^J^s tilljjj ^yk: 2LJllI! 2_,j^ti!l LuJLC:Lu 
(_yjfcj iJjuJI CjVI < A (_y3 (j^'Ciill SJlC. CjLjjIse-a LlC.j^I Lul jj - .jl jjVI jlj^ 
lIiIjLljJI (j_a JLi. Jj_«_La jlSLa ^S ijl jij^fl jlj^ (_,lr (_gjIj>o (_yl!l JjJL!! 

LlscjjJj jl Mi"'tVI fjk I Jljj SjLIaJI jlaJjL jlJbVI S^La jl LiJl3.jJ iSjjIj^JI 
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LuxAJI 6jU 


CH, CH, 
1 1 




1 1 
CH, C = CH CH 2 CH 2 C= CH CHO 




Citral J In-"- 





CH 3 CH, 

I I 

CH, C = CH CH 2 CH 2 CH CH 2 CHO 



Citronellal J>Luj_ 



IJ^LLM 



o 

II 

CH, CH 2 CH 2 CH 2 CH 2 C CH, 

Heptanone - 2 2 - q^jLLu* 




CH 2 CH 2 



\ 



CH 

II 

C— CH 3 

I 
CH 3 



Cjlj"o_i"ii n 2" i ii ^l^v I Aj LaJ3 *_Lj sl^^JI (^ aj£ t^kAul ,j£\ i nil sl^^J! (^ 
Li£ i3 <LJ3 ' i tuiaj (^^c. Jl^vVI (j-o JL>- (_glj JJ_p V i(3$l i nil sl^^JI /-^ (_gl 

. jl JjVI 3^j-° ij- jiiSVI (_,i^- cjlj"ioj"ii ii Sj^Ij 
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jl^jUl .3I90 

jl jjVI 3jLo (jl LJ (2jjji! jljl! oJu* L4J j-iiiii; (jill SJL^JaJI Lujjj lilj 

4jLiLcuJI jLitjJI ijh (JjjSj ( _ T 3 L*-a (jLSj'i mm (j-GjLa (j-a 4JLJL>JI /_±1 (jjSLij 
(ja-S-J (j-Aj 'J„ LaaJl , *-«J>-^" 3-iLa (j£, 3jLt£. (j^J^m (j-Gufc (_JJl>-Ij .ji jJI 
Lai . Ijj 1 11 1 u^aAsc La j_iS_^Li 3jLc Jl»-jjj t jl mi'iiVI 5^£L! 4_l>-jL>JI ^ S-iIajl 
, >LjuJ2f I 3^£ ' La 1 "j JL>-jjj <LuLuL>Jl j| jjVI S^La (_y^9 I 1 J I a 4_uLl!I 3.}L1I 
ij\3jS 1, La »" jjjcjjJI (_a I Jljj LaJ^ J jJLlI ojui uliLjalbe-a jjLs lilt j (_,lr j 

Sj^DI (jj£juj n_£_>j>-2l (Ji-lj L«-&!jl>-I 03^ '— ^tH*^ *j' J ' e r L " ij- <j"^L>-l jlLa 
jljii i_il jCL>-l 3 ji nLm^l I gj 1 j a (jl jJljJ (j^II Ajjlu't ) 3jLl| jjja 3_l»-jL>JI 
jl jjVI 3jLa (j-a 4_lL>-IjJI S^SLII jjaSijj La-Lu '' ,^J la ■ '-■ *l cLaLaJLa (_jJI (J-a-iJ! 

1 < j I U 1 1 ^3^1 Cjjt^o (_ T l!l <LuLuL>JI 
Jj±j3 V I jaM Ul ( j_a S) j 1 a £ 3^L9 Jju jl jiJ^U Sjj-cuil SjLtl jjI ^^Jo^ijjj 

J-a-ill 3j IiL>J1 S^UI jjjLj ^yji^Lij (j^>- <_,!£. ^LJJs jj$I jl (jljj (^jLoj <_,!£. 

.^icial u^£- a ^J a ' L-tLLaj Jjlj jl iSujzI S^SLJ (jjvjLiJI -» La 1 oJI (jaSj C7-^'j 
(^jJI S-aL^JI Cilj_<_aJ.I mJJL>-J jl JjVI jljl 3_i-Lau<JI (j^aSI LaJJI aJJt JjlJj 
J_aJjl 3j.a-».lm.a (j'i/ dllij iSj^LjlII L^jLp. - j La " ^Ir J-a-iJ! -ilj-3l JlC.1 i n" 

^S jJI clSjLjJ! jl JjVI cjI^£ (jl jJj ir'LcjVI (J^l^c (j^^jiSL! Lj-aaj (_>I3_>-*jj 

CjIjJ cl^jL? I J a j scj jl LflSlSj La Ll^^L-a lil CjVI < Mill ^Ij^l L^aJ LaJ (_ylll 
1". miL«J 1 J j La I 3Jl^ j^>JI (_y3 sLojJI (_,lr 3jjJl!l L^J LlxJL^ jl ij-j^I J I LaSI 
jlj ?"n nVl <»J-CJ Ulj La ■'--Vlj ji- jj| (j^a sLajl J 3JL>- (_y3 Sj ml r > 1 1, 1 aJJt JlLa 

.diljj 3-JjLa 3^U- (.dLufc jjSj (jl (jjj 

^^1 1-s.tl , JjU.uVI | jjt Jia(jla ijjjIjJI 4jijc^ jl JLJVI jlj^s (jV Ijiajj 
alaLaiX I VI (^Laiu Vj Lise^s jljjVI ^^;j J' iljulcjJLaj V Sj^.Cllu.U .itj^ 
•.(jJLlII Jlii! l*II jJ i -ij .^'lj ■ La a^ o'>* f '^.'* ^l J ""' ' ".' ^J ^4V < ^ jJl:v Ct-^' 
Sj a <" i ii a (j_a La pLLiS (^ SjjLtil jl «Uj^JLII Cllj mi-kJI (_JJl>-I jji-jj Lajti^. 

V SjjioJI ojui JjLaj (jiJI cjVUmiII Lj2iLaj (^lll jIjljVI 3^La (jLa ij^ill 

SjLxj j < mi j (jJ I J J Jj ,.U^'a Sj MitJI oJl^j JojjsJ.1 pLLaill ^£1 VI j mm m 
a j a JJ L^j^Lj-a} SjLStil t_^L9 ipLkill I OgJ 3Ia-p»XI cljVI < Mill VI jl jjVI 

(j^SLj (j!^3 » uaj ( _ T 3 I fe^ pi i^SJIj «LLl>-jJI Sj mi^I ** 1 "^ ' 3 1 ; jj^' c?-^- 

Llui (jt£j pLLiill Ijbk ^Jl sJJL^JI -SaJLJ^ ijl jjVI S^La jiif LgJ}U. pLb JL3 
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cUoAJI tJtl 

i P LlaSj I I JJt (_^& <-^->j'-i (j-"l Si^jjtXLi a j «t*i i ii 1,1 4_<JLi j < i" "t jl jj-i 'O^i (*J 

d J*J. ^ L^^i*- (_j-^ S> at" imU .slj.31 j o"n ujj 

(2^c cj Lo^LlI, I JjLpjj J-«-lI! jljil L^j i—JaUejj (_ T lI! *Lu4jSL!I 3JL! cjIjijjLo 

a JLJr" i aJ (J-a-JI £j-<t>- jl (_,!£• (Jj3 (_j^I' JuiljjSiJI (j-a ^^" <-L!Luij 1 1 J ibj La 

^^J! 3j-c jlII J!Lo i3^jLiLA (_palj^.l (J7 ^ ^js*^] 3_uLl«_iSL!I cjljlji^l ^^» ■ 

3jLl«JI jl i«l jJLlI JjLu (_jJI 3^£. jJI jl i La jlSLa ( _ T 3 Sj m"n nU jK i n *-«^>«-! 

.SjjUJI «Gl_p- ^ JjiIII L&> Aji ^yl!! S.u^Lj'^! 

jjs (J.J i<tLjio Sj i"i-v jl La j Laa» -S^-J (_j-^- jljj *l ^^It~ j i taj 3j Vj 
J_aJj| (_,iai^ iSj-0-Cllu.U ^ 3L9j 3JL>. CjjJLs- ^yk: Vb jl JjVI I jui jjSLj 
(j_a 31_lj>JI /. I c (_5-H-J (j-a «Lj_b «ULSj i4j^a Jjlj LcaL>- Ijl jjl Jj I LaJ l!*-lU 
(j_a ^j-^ I segJI ^^3 f lj_<_uVI ^1 L&^cjijj iCjLa JL3 <tj| ^1 3j_o-Cllu.U jlj^l 

.ij <ti i ii 1,1 7tjL>- LgjLaJlj «g!l>- 

4^jn"ll <_dlj.} VI (j-a (_j-oSLj La LgJjJ (_>"jJ (J-«-<-ll Cj VLiLii (jl ^JuJbjW (j-aj 
illVI i mi II Cj-3^C Lt, Sj.o-Cllu.1 1 (Ji-I J CjjLa 3JxJ jl ^ia iCj-lUj (_^>JI (j-V 
J_i i3JL<J,l 3JLq_<Jl 0JL4-1 3_iLL*J! (jx. oVLLUI ojufc ■ - ■ a «j" Uj iljal dlli 
.(_,ti n"t «Ll>- cJlj La L^JlSj La SjJ, L$J «LlJLuj^JI CjLajLiJ! /sjJuSj ^^ j o" i n" 
I j ^ I U ^ 1 1 j L^JlSLa (^ 'LLlI.I 4la_Lll (Jj£L<ji (J!La CjjjjJJ tLja-LuaXI s-AlIall (_^>-j 
CjVl < Mill ojui j-tu ' " < ei u V CjjJ.1 )«-^3J (_5-3 LtJ I ii-v «IjjJI jl 4S_^>JI (jC 
• 3^-L s> ^' Ct^- C~ J l ^ > " (j^ J-*Ji Xj iL^jiLpjl urCj't i nj Vj 
oJlj* (_p_a (j| (J_aJj| i-dj I i ii Sj^Ij^j IjU mi'i! (jJJJI «L«Jj(JI iJaa.V J^j 

iSLpJI c^jLa jtS 3jj^jj,l 3JU-LII jl i-Sjjlj Vj La S^ia p jiaJG Jl3 u^VLLiJI 

|j_ALt> Vjj>u SjJll j>Jufc SjL^J (_y3 Ji^o LuSJj (j^ajj jl Lajj dll!a j o" i uj JJSj 
CjVU Mill o jui ^a .JJi£. iulu^ '^Lj-ll 3JLj_<J1 o jui i>L>o CjVI < Mill i-djli ii !_^s 

i t£^_a (_^_b 5^ o t j i n 1,1 rjL> (^1 L^Lq^cj AJ-^J (CJ ^ILu,! «LLa_ol J i n-*. (J^>- 

«_cijjj (_^a_i^ai>J, I (jlSj.1 (_y3 L^jLaJu j-a2 1 (, j~ ijj i(_gjjLL>JI i_jSjJ,I 4 j mi_i 

. 5^ 0*"l Mill '">■ dlsgjg 
cIjVI < mi II x_3J (_§ jJI L«-3 iSj_<kLJaJI a JL4 j;-^' ^ «Ui«JI jU. JlSj 
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_, I SOU I ±\$o 

rjLi- 3-ijJll SJLaJJI jm> iLilLi (^U^JI jl>2JI Ij-* Ji-o iU=3V sL^a 

Cjj_a jj-a (j-\_ooJ jl ajj Jju (_gi Sljj>-LLa jljJLlI ljui tL>- liLtj lij <i"i 1 nil 
ojui ^1 CjjJl^o JJ3 4_caL>- j-oljl jl ZlJ^e-a O Lo-lU.j ijJLufc jl JiJ V !4l«-<JI 

V 3-j-jJ.I 3 I ill J 1 n-»J ^LuijSLII (Jistlll 2_il or (jl Jijlj Laj£ (J^-j3 JuLl 
(J I t"II 4-tl 1'* jij i«LL«-L!l ojui SLflj (j-o (J-lojj jl ajj r ' i^aSjl Jju VI IJljj 
' 3* a '~J 3 1 1 ill 3l3j ^1 I J J J UJ La tL2j^iaj CiVU iSJI ( _ t 3^jJj (_yi-ll (_yJk oJ-<k 
(jl •» Laajl «QjJij>JI (_llx»jSL]| (Jjlstlll Jjj-la ~ t ■ ^" " „'J • L4I0 (j a I -»" 1 1 (jJI 
(^^Lx^vVI (_>^i*J (jJ^Si (_jJ! M3J9J ''LLji.l <lLo_IJ1 Jljji^J 4-L«-^LlaJI (JLalUI <Ul»g 
uJLxj (_^i-II (j-4 CjI^Tu-uVI oAjfc jlj 1 LgJ I^TujjIj 4l 1 ill 1 nil SJjjIaJ! «LujijJI 
vIjLjjI /<u JiJSj ■ Sj-0-Cllu.U ?TjL>- SjLtXI iilajjl *L2JI ^1 LgJL3j3j iliVI i Mill 
t_!jLjtlII <_Ac.l (jl (j-o fO-C.j-11 (_,lf J 2Uj , „ ,tl 3_uji»J| i_ijLjtlll j^';' dllj 

I j ■ Jl -«- I j 1 jL£ <_jjLaJL!l oJLji jl VI iSjl^Lvj 3iLv 3jLc jjSj 3_uii«JI 

.S^L^JI SLaLJI UaJl^v ^1 ^aLUsVLi <4£La]| 

■il 1 11 -vj (J-LxJ (j£. 7V<-ij (_7^II jl_aJU oJ-A (J-uaAj (j-CcvLJI (_>Aju aLS jJlS 

jdj 1L4I0 SJjia <Lui£_i S^lLJI v^jVUlAII mJJl>.I j i h-*- IjIajj iCmU Jaitl 

» l*a * tiJLo (_ T i^ ^)^ a * raJJ . (J_a-iJl 5j *i i n a ' Ifl 1 "J i _ T 3 4Jl i i iill i>JLA 1 j * 1 <tj 
("i'C 1 11 aij i3_jjL»JI CjVI i Mill tj/js JJl£. «lL«_(JI eJJb (J^>- )«_4l>-l (_ji>- j'j-* 
' . 1 j j a (_gjjl_L>- i_ii^o ( _ T 3 L^LaJeJ iJj^L9j 4 uS, 1 nil 4lx-iJI "J-^J CjVI < Mill 
.4jUI fjJs 4jLo ijp. L^JI f<s-C.j Sj ati 1 nil 77jL>- CjLoL>JU Jj 3_J^ L^J ^ S b I 

3j_Lc c^2i? j,^! 2 uS. 1 nil 31ajJI ojui jl Sj^tlll ojui /_i 4SLi!l i_xJL>JIj 

i4_ljLoJj 5j(j 1 aJj i(_Jjj>.| 3j^ Ji^jiI« L^J CjJl>- La -1 J flJ V i3j-»iU-uiXI /TjL>- 
(j£L!j iCjJLaj xj \^u 1*1 jLSj -i-i>i (jj- 5 L ^-!^ (J*-^J (j-*J • Sj a t" ' " II (Ji-l-i (jrll 
x_<jjj>o (Jj 1 1 Jai Lg^pJ Vj 1 'Jjl** 1— 3jjujj L^tJtjIj p i"i" CjI Jl$jj>JU CjVU miII 
(JjLtJI i—xj^il (_gj_il_L>Jl i_jSjJ,I (j-anJ (^ l(jlo-!e-i ajJjjj (_Jjj>-I S^a l-4J^>- 

. ij mi 1 11 U ttjL>- L^jLoJV 
4 I a i I La iCjlj_aj CjIj_o jjSu2 J^ sLlLwiJI oAjfc (jl j-oVI ( _ T 3 i—xjjjcjJIj 
'"'Ijj ' '^^ CjVli miIIj iij mi 1 11 1,1 (_jJI SjijjtJI (_5-l^. j Laj Jij>JI tl'ij 1 nil «LpJI 
till j j 0" 1 ujj 1 L^£ J13AJ 5^a J^ ^^3 rjL>JI (_y3 L^jLUIj I^U-*. (_y3 -5-3>i3 V 



29 



LuxAJI t>Jt} 

ijX\ oJui JjjLia A uS, i ill, 1 ilia-til J i n'v (j-o CjjJ.1 AsejM j-il La3j (_yi>- (Ji^ (ji- 5 
mJjj*-^! CiVli Mill L4JL0 i_i^jjjj 2j i<LajLiLa (_gl ^ alj (j| (jjj Sj <i"k 11 1,1 ^1 
<_,_!! JJ-a^l J>*JJ iLiLIi J-j-3 Lfcj-3 aJj I J aj » " V Ljjt^J iljul lilli Jjj 
oJlj* «LxjIj (jl (_yk 3j^*jJ1 ojui cJj JiJSj JCjJl^ej (<sJ LLui (jl-Sj 3"'*-. 

2 j 111 Lib SLajJt cjjjl^. \c JIjJ! Jlj^>.jJI ^,1* tl ^^a SjjLajSUI jIjII 
iCjjJ,I 4^cjIj L4JL1 -}!j!,1 ojui «l»jIj ' "'^' (j! LLlSLaj LiJl (_yi>- cjVULiii! 

5j *"< i h a ' la 1 --j 4 jl^XI 0Jlj& ^j^* > ^_^ I g ' " 0^ (3. 1 ' " t 1 i ii^l (j_« d j " '"' f-^J 

(_aUl!VLi JUJI ^ c^-ola jJs olia-tAJiil oVULiJI jl <d <ja_u o2a 1( _L_Lll 

Sj a»"n nil rjli- L^jIJl!^ t_i;^-a i—jhjjz f_j£ I j~ 1 1 a. j djj ifuJJl 3-ua luJI £ Jbfc J[^>- 
3JLj j> Ja_> 1 «j ,^~," i2jVLi_i]l j! (^ic, 3jlLLs 3JVj 3jjje1!I ojui cJj JLSj 

3joXI 3±ai% 2u>JI SlaiJI ju 3>^ ^ (j- 4 J^ <4±a^o ^ jJ! jlui^J! ^1 VL 

I J ' £ I j 1,3^-^^' p ^ r 2-tL-"^ a '^-6i C~'l~ ^ L^jT JJ-^_3 ii-,rMi->JI 5-jia ui ji 

( _ T Iaju (_yll! -iljJ.1 j>J-A (JlLa L^j (JjwlJ (_ T l!l «LfljjJaJI (j£, j_uSJI i—Sjjlj Vj 
(jSDj is! JJLII (jlSLaj jiiVl ^1 i^JL^J jl SLa^J! ^^k: JjJ jl jJaiJLi jlaJVI 

I-Ajlt mi" 1 ill (jj|jil jljj.1 l>JJt J ■""" ""' l(J-4-(J! CjVI < Ml (jl (_,i^. Juiljji ijJLui 

jl /<uiuJI Sj^Iij (j£. /n K" I LaJtJl^. Jjlj Iaj£ mJj-uj/ Lo i4j-oL>- (_ojjL>o (_y3 

./tjlj^JLl (j^l 1 n-vVI 
ijjjjjjl L^o JlJ-"i 1 11J (_yJ-J! SJl;L>-^JI -LuLlO-iSJ] ^IjJ,I (_yjfc jljJll OJLA jjjjU Vj 

M^_jv| 4_ljL_lx_ j lS CjL_l^_« 5j '"-^ (j_a * JjJL) La t-dl_LA (jl JLSHjtXI (j-« (j^J 

. <Gj *" i n a (_^ 4_aL^J1j 4_u_uL_u^l1 (Jl 1 *~ VI )«_lajv p J la u ! (J-4-ui Lg-a Jl^"i i n 1 
(_j_l«jj . ( _ > IojJL!l IjL^J aI jSII LgJa-J Lae^a ^ijjk (_5i^- Lojj LikjL>-J Lol (, dSj (_yJ*J 
jlj_aV bjbejl lj_af jl I fl^jlSlj (j-"«J JL3 3jL>. ^^k: 3jLo J^ j!>al (jl I jbk 
CjL«_lL«j jl j_aljl ,J_<jj>u (jl (jSLaj i 1 mill 1 alia: aJ I gla-LlI se a (jl LaS 4_lL>J1 
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. oj ajj 1 11 1,1 (jK 1 11I ^js*-] 

/- 1 c (^LuijSL!! (jjjj^L2J! jl 4_uLl»-iSL!I «l«JJI oju* (Ji m"n ul j * -"" *_* 2j 

iMjji.'i/l (jlj-pJI 4^U-<J pl^J' (j-a j-JJ^ (^1 LaI JiaIj 4_cSUj i i La <& J-<i-<JI 4^U-« 
3J>J (jjjji-'^l ( _ t j* J «t"i 1 n" (J^cJjl 4_lL>- jlj^l (ji 3ijJL>JI Cj^toJI Cj-Lu jjis 
(_j^»- i_3j^j(Jll (jj« (jl£ JuSj . 4_lL>JI (J^SjIi -1 j la 5j Cj La j utXI (JjLpJ -Llo-i£L!1 
LliLo^mi J-iLu (_i CjIjLJu^Ij CjL?j^>JI (_,lr J-*1*J i_Lt=-i-!I (jl <-r*i>^ CjJSj 

<_2jju <jSj jaJj i3jjJij>JI U^L>JI f-^J-o (_j-lj SjLi^U mJjj>-I ^ ' ^ a j aJ^2j Lti 

(jAjlj ijJLxjfc (jl (_L»JJI Lj^L>J Sj 0" 1 11 U Sjjsljj,! cl^-yJ J^iis dlli *_oj 

di!i Jllaj i^-Ai-JI Ji-|j ^LuijSL!! SJJ L&js J oVi , n~t ^1 3_^LiJI cjVUJI 

iS-iLiJI (^ _pl£i]| SjjJ wijtSnt JstiJI 4£la L<kjj-flJ (^jJI 4-uLui-£L!l SjUI 
ojui (_L7c_l!I CiVI < i"i (JjLuj Lo JJ£.j . 4-jSLaJI LijjL^. (j-o S^Ltl oJui jj-a3 (j-*J 
dJU jii J 2 flj L»£ i LtJ i ii-v ( _ T 3 (__>iajLjJ,l j^j 4-J T" JJ-^' (j^ >— ifljJJ 3jU,l 
JlC:LuJ Ls-« iJj&xII i^jKla L^lS (_yJpJ (jil! S-iSHI Lj>L>JI *Lu ^yk L^JjJlS 
JjjLuijSLII SjLU o JL4 J'^'« (jSLol JlSj . Lgiili. ^^k I j"j Laj ■ ■■ ^K^l ^^k 4SLU.I 
L^jI •» i^jjIj i^^jLuijSLII L^jjS^J <i3j_*-o (jSLai Lai (J^eJjl 4Sla Lfcjj^j (_yll! 

(jl (jS-4-ij «Lu^LjSJl (^paLuk-^i 1 ^ L L^a^ ^j-a i '^*^ 1 ■■ * ^j ua£ t o^j_a ^j^- ^jLi^. 

:«LlILlII 4-uLlo-)SJ| dJLu^iJLi 4J j-oj-i 
CH 3 - CO (CH 2 )5 - CH = CH - COOH 

. Lifcjje-! jjS jdl i_lljCL>-V (jjjjJlJI (jlj-iia «L<jI LjLl>-I L^-ajLa-" 1 n" (_?$£ 'lO^* - ' 

(<S_Lii_LJ ( _ T ^ (_U*_(JI L^-O JlJt" I 11 J (jyjJI SjLjp-jJI 3jU,l (jjk 3jU,l Ojui ("n intj 

(j_aj ij^^l^-C.'^l /yj mi (_ T b a JlJt" i n"t (_^>-l Jl^_a (JJLlA (jl (j^-JJ Jl^ 1 4-lj 1 mi 

La^Jl^. cjljlji! (j-*^3 (JjaJJI cjVLiLi I j^lu" (Jill «(J_jjj!j^>JI i) 3jLo I /j".l*.«t 

-> I » U H JjJl»- j J "^ a (jk L&jjli^. JlJc^. 3_u!ajJI 

CH, CH, 

I I 

CH, - C = CH - CH 2 - CH 2 - C = CH - CH, - OH 

Geraniol (J^jjlj^v 
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cUoAJI tsd 

' La j >i 1 I f.\ a^JI tJ& j-thUL iliVU Mill JJl^. (j-o S-lUI ojui Jj I La '"' LoJii£.j 

^yk: SJIjJI Sjj^miII Jitill 2 i <aJ3j I SLiSLa SjUtl oJLi j_uju lillJUj labtlajl 
<Lc j a *se_a i _ 7 -ll t _ 7 -^- T L-*(J «(J^_u1^j>ij1» 3_}L« (jl L_aJj_LaJ1 (j-«J . (3-l>^>j1 jjxoa 
j_uSJ SjLlLsJ! Cjjj^JI CjLjjS-o (j-«-^3 Liit-iaLa ^^3^ Ct-^' **JJ uajul CjLJjje£Lll 
I QJSe ll^J l -^ ' ajj ^-Aj AA^ t —*dj t ^- ) '-^5^- a (j '<*> ^ilLa Jl>-^j ^-Aj tjj-A^JI (j-« 
jJIjlj ^yjJI 4-Lre-Lll (jla diljjj i.jjjfcjjlj JjJijJI SjejIj JjUj l _^ji\ iSj^jJI 
. ( jj^VI 3j1>JI jl j^a! aLo! 3_j£jJ| 3j*j!jJI oJLA j 1 LaJ LaJiJt£. (J-p-jJI <Jr^ 

4_ajLfl_aj (jIjJlJ(JI *-3-3 (_j-2 aJljJt" i n"t ( _ T lII (_£^>- ^1 -iljJi! jj'"*.' tilLufcJ 
^j aj J^cJjl 3_£lx-« (_yil #Lj_jJLII Jl»-I (Ji-JJ Jti^. 4JI ■ La a. j I jJi3 is^Li-jJI 
41*>-L^o (_y5 I J-JJJ i JL>JI (_^ (J-ji-jJI I JL^J |_g, ) laSJb 3_jj^Jl!! CjVUlAII (_>iaJU 

<— iJLjv (JS (j_o «L«-3JlJ_o (_y3Lj (_Jj^>-2l CiVI i Mill CjLLo (jl (_puijji,l £(_ T JiiJI 

<£. JJ (_ T 3 > Q~< I il" (_^-Aj ' ' dJutl I (_2-$J_LX-> (J-L>- JJl I JlJ& ^ »3wL^ftJ AJ_5jJ i» 1^_C£3J 

eJJt . 3_c. jj (Jjl (j-o CjLo Ju3 jJj<JI (jlS^Jj ct-^* - ' " ojX SjjiIIj ' flJudl (j mli-l 

pjj (_y3 Sistj Ijljj (jl Lis ijJjeJJI Lj^L>- S_ujjj (j^aI^JII ,J^ L^jju 2 ^_.^tl 

i-i!lj" <~u^A3 ^jJ^i-VI 3_jJJ>J| jlji? jj^ (JllLlo o^ej jlSJoj (_yl»- 3_lL>JI i_*jvL-3 
^yjJI SJLjyJI ^^ Loj StiJJ j ^ ( .mi nil La3 tSjin^j ' ajc J£j «Lc. jJ ^yS 

S(jj^VI JjtjJI ^Ij^l LtlSl"n 

(_y^ 4_C.jJ JlJ^. J_p-jJI J in-v (_y3 (OjjJI » i^i't (_y43 i JL>-lj Ll^Sj (_y3 (jJ>°l 
3jji^ «U (j-ali- j'j-^1 (j-° I J-^ ^Lujia !j JJ3 tii! ji^ tf^t i n-v (^ » '^" L»^ i ^ b S3 
j-ji-^l jlj^VI I JJt <L$£A (j ^* **• UJJ .CiVli Mill (j^ CjlIo i_jljLl>-l (_yl^. 4ijufc 
pjJJI 3_aj| jj, I j . a \ j i4_) (jji^o (_ylll cliVI < Mitl (j-u y-lj^ll (j^ 3JLv Jill Jl»-Li 

■<im->. (^pjJJI 3_lU£: j^Ixjj di! jjj iJljiVI I jut «ua «_l^ j mJJJI (jlSLil ^ 
LuLL jlj_aVI I jut JiUjj .JljiVI I jjt, Sjitjl Cr i~u'&Zi ^^ cluX\ J^jJI 

Jlj- i" i n"t LxJl (J^ jJI J i n-v (_y3 ^ » l ^"' LoJLi^. ,_, j' a i(Jjtitt pj-<t»- J^- 3Jl^=-lL! 

(jSLx-i (jLo-uD ^jI (_P-4-i 1 jla (jl i*l mi Vj t(J_L>- jul I jjb (_ r k fil <>>^n La^_jJlj 
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jlajUl aljo 

da I LseSij * o-La-La 4_j£.Lt»- 5)j 1 aj *^L>-jJI (_ji^. pi uaSlJ (J^cJjl ojjtjj jl 
7c i^ajlj ijjstlll lIiVLLJo JJlC. (j-o jlj^VI I jufc J '^'« «j JuSj . «CUii. ^Li^^lr 
CjIj "i 1 nVl 4-Cj_<j^jc_a (j-« i-oSjjJI ' La j 1 uJ ^j L*ac <_Aj-o <AJI «iLlL>o JiJt£. 

CH, 

\ 

CH - CH 2 - CH 2 - O - CO - CH 3 

/ 

CH 3 

iso-amyl acetate (J-lqIj mjal olXudu? 

Loj-i^. LijSLIj .(JjeJJI juc (_^jJ,I I ju» S^tjlj 3-2jj<J, iJL>JI Sij.Ui 2 L < u j 

Lijjj i(jl_tujVI die AjJI daJLiIa ^^3 ^LjLji LcLajjl i _i j i n't 3jU,l ojui 3^ie-ii 
jl j£JJLl SjjJlJI jSLIj n_3>ll>.VI aLu lril"i-^a JstiJI jlj^l (jlc. Lfc^jf jl£ 
(J I a-g.1— l aI jiill L^jlSJlJJ (J^tjJI pj-<t>- j ii"i i n" jl *.;'■""' ' ""' S^Ull oJLA 3^ie->I 

(_gjJLaj V (^jJLII I Ji^J (J^tlll ojj-i? lS^' j'j-^V' d' (!)*' J-2j*JLI (Jjjj 

ijl JlJVI jlj_o j_o (_£>i-l 3jLo ^Ir dl!ji£ (_gjiaj (Jj .. U*'a e^[X\ aJJti (_,lr 

aLlIII ^jJI L^jls^j (J^tll! ciiVI * ui i—it JCL»-V L»-a (j^Lftjj j-G^LU j-gLa jij 

.j«i~intl pjUl 3_lUjj 
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i_3j^JlJll (j-oj • (j!3 T pJ! 4£Ujl-a .ilj^I Lj-a JlJ-"i i n_l (_yill 
Cj \j i~u -»J 1 CjLJl ^j^ » -l Lajj^j .iljJJ ojufc (JlLa jji 
J-J3J J j-JJ Ql I «LjCjj jljJll oJL&j ijjijJI 4-11 o"r 1 nV 
. Jaia ij^jil ( ^n^tt l 3L45JI (^ 
0Jl_& ^j-a «Lc^_aj?t_a (J-caS ^j-* £' ami j^)^- 4 - 1 ^^J 
(j\jJJ (^LuijSLII I g-u£p 3ijj<-a lac LLaj 1 ula CjLpjJ.1 
(j_a i_jSjJLj La I J I 1 a ii_j_o^lII Ja.) 1 aJ Ljjicl jj) 
(_£ JJ! ^yJjljSLII (J^o-kJI dl!i Jla 3U.ii j i a Jj_u}L<_u 

j<j_<-uLj 3-3j^J(Jll S^HI (JiLa jl i(jjjjj(JI (jK-jla ^Lul 
^-J^j>J1 3.}J.} 4_tii1^_b L_AJ^_ii3 t _^_HJl (<(J^£Lu_a^jj1)> 

Lfcjj_A3 (_yj-II «jj I .'J -*<1\» S^La j? silkworm moth 
.«Gypsy moth» ^^cujjjsJI 3-JuK-3 
CH 3 - (CH 2 ) 2 - CH = CH - CH = CH (CH 2 ) - 90H 

Bombykol JoSLlaaoj 

CH 3 - (CH 2 ) 5 - CH - CH 2 - CH = CH (CH 2 ) - 6OH - 

OC - O - CH, 

Gyplure j^i^v 

(—xjS^lII (. 21a. (JjSj Ju3 jljll aJJt (__>^a*J (jl Lai 
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LuxAJI t>Jt} 

(_p_o jl l_&jlj_3l_i dJ i n U Jlj-c. (*j-2-J ^ijk(jjS i ii 1,1 » jl (((jj^Ltaj . ..tin 3jl_a 

.jjijJI i—lljCL^-V ( _ 7 Sj^a2l J J ' &J "*^ Cr ^ a jj-^ L^J-II 

y (CH 2 ) 7 . CH 2 



CH \ CH, CH " CO 

II CO \ / 

CH. / X (CH 2 ), 2 ' 

^ (CH 2 ) 7 

Civetone dS'-^i'" Muskone (jjSL^o 



CH 3 CH 3 

\ / 

c = c c 



2:2- Dimethyl - 3 - isopropy 



' \ / \ lidine - cyclopropyl Propionate 

CH, CH CHj 

I 

O CO CH 2 CH, 



oJlj* (_£jJ 2 _i i ii i -v 2_<Liiij uJAp ^' ii (J^J i^d i nil Jlj-c. Jiu 2_uJi!<JI 
o jui jj^i tTV J^ <^«*VI CjIjI or (_^ La Ijj^ (_jjj JJs'i/l ^Ir j? iCjLil^-pJI 
. Jjji^tlll <t>-j ^Ir JJJ-JI liil i <-3jj«J *sJ (jlj L^jLiIj CjLil^-pJI 
jJa£ 2ljeJ 2 j \l ,^",al (_j| j , „| ^J| (j n'l-a-lt 2_iiL>JI jljILi aLaj-aVI *->-j-^ 
pljji t_yz-*-j u 1 r .-I i a 2 1 1 (^ Lg-La 3 'I aj i u a I ^1 «Lxi«JI (_>-a*j ^^3 tLsol 
(^JSVl ^ylc l^oljc^L-ul (^Jl jl 3_j^|jjJ| Jjj^sUJLLi jjiaj ^1 v2jIjJ^J! 
Lfcj Ijalo I jj-o Jjl?"!! L&jl mi'i! (j^ Jl^kJIj CjLsVI ojui (JiLo^jlSj (jyk. Sylaj i nil 
. (Jjj^s L>J, I i M".^-t cLa-jLa 2 j 'I i^alal jjLtui- (j-o <liii n"t Loj 
^^"i lull ^k. r* ' i*a>.] <J-4-*-» lL*_«l9 «Lu,L*Jl tfLscj^aJl ^ o la * rt (jl l_ojj_LiJ1 (j-«J 
ojui (j-o (j-^-JJJ i4jI JLc. (_yl^.J (jLcujVI <t^e_ca (_y-^- Ol > i* ^Jl ^pl £)£■ (_j-ljjJ! 
ullsj (j-^ * >_j_oL. t_a j J c «L^jj_Lij <3Jj inia ^_pju CjI^ i ii^I (j| «Lul_x-£i>. j(1 
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L$-C.ljjL) Cjlj r^l ~»iJ1 Ojui (_j^- ." ' l^aSil JjJuiuJI ?-LlL>-VI i_£JlA T-J-lIojJ (j\JJ 

(jjJ! 2LuLxojSL1I jljJU (Jjj 3jJ-»j-a f-l_jjf JL>Jtl I J-* o3 dcajJtJj-ul JtSj 
Sj-ji-al Cilji i nil ( _ T 3 l^-i-a JjJlaJI r-LiJl (<uj CjIj_iLa>JI aJJb JIlo SjuI » j^"" ■■" 
2ljj • "' pi 1 "~ 1 "~ V CjIj-<Sij>JI (jl 9c 1 ia3l JJSj . 4jj_<Si>JI CjljLuJll j<ujiU CxSj^j 
0J14J (JjLaJI j2i\ AjL23 SjLc ( _ t j* (Jj ijjjzjlaI] jj 1 <aj L«£ CjI JljuJ.1 ojuk aLo! 

3x.mi (j-o Lcjj jljjjgJLi i _i 1 m"^ "i jls ^,l a ' IkA*- 3-<^L>J1 I gjaj Laj lIiL^jJ,! 

(j-ajJI JJ>A-> J^*-** (JtF?" <j-° '^■'-LU OJufc jljjj JL3J iCjl JLuJU ojufc (_>-^*J JUia 
(jj_ajl_2-j (j-J JJI (jj-Cjlj\JI «L»-a J La ' *"*„' J^- (_5-II j-a^l 2jL$J r^ J l ^*"' (j^*- 

1— cL<TlU 3JjL*-a ( _ T a Lij_jSjjj cjI JljuJII ojla cjLcjw*. 3-iyj ^1 cjlj_ii^>JI aJJt 

jljj,l Ojui jlj-llol (j-a J^J ~3^PJ-*J CjljLjLjJi.l CjLcjwV S-iuj (jl L*JLi 2 J 

jixb SjjLiiaJI p^jj^v ^a i(j^cjljJ,l (jl jJljj o^-Ij 'j^S Jl> " cj-'I '^W*^-" 

7-L>JLi (jjolLaj (Jj ijlj-L^^/l oJl^J ljji£ (Jj^jLj V i2 oftOXI CjIj lL>JI ojui 
(j_a £LjJL»-3j SjJs j_ILi I (jJ-SLj Cjlji-LjJkl oJUfc (j-a 3JjJl>- plj-il /T"jl JJJ^u 
jjJlxjJI (j-o JiJ^xj (j^cjljjl <- r '->L>- (j-a 7cJJ,l ' _i I La 1 1 ljui (JjLojj . L^jLSjLj/ 
iCjI JljuJII aJJb a\jJx!llm\ tj/js (J^ISVI ' _i I LaJ (_jjJI a J,~~ "*^ i~»l Ul , ,,tl i_uL>- (j-o 
cljlaVI S^LjI ^ SjjLajSDI jljXI aI jLJejjjil ^yS Jolj^^l jiaUe^s (jjj j Ojjoj 
alitlaJI ^j dUI ^yfl f-**JJ (jjJI LgjLalJ»X Sjl i^itl jIjVI ^yJI «Lu3j 
(__>iaju aI JlJt"ii ill (j£, Cjjuso (_jJ-!t J liaa. 2? I (_)-ajtJ aLSJ.1 I Jufc /y3 I \j , >. -»jij 
(jJaSJI 3j_3 *JjJ cj-^- > <^>"H «Lujj>JI j'^" 2jjjj t> (_i 4j^J^>JI CjI JLuJ,I 
(j-o pjj jj J La ^jl\ CjVLsJI (jiaju ^^3 dll j (_J^I I flj^j t(j-ial i n^ jjJI SjLij 

(_yi JlJIJ j<sJ l-i!l I nalj JJ J La II ( _ 3 -IjvJ .(jLtujVI (j^J «LuiU,l (J^J p o I n"lll 

p o i nl j ^Lul p o i n" (j^. y o i hi La Ij-loj (Jj tCjl Jo_u,1 i>Ju^ JJ-*^ 3 (J-* SLse-La 
(_, i < ~ i ii i (jl iCjI J-j-j-HI ;>J-A jlj-ilol lIjLS I i j a " .iLaj ■ ■■' V (jacJj A I JtLaJI 
SjJLflJ jjj i L^-al JlJ-"i i nl (j_c LJjl>-Ij3 jJ LuLa i Lg-al Jiir'u ill (_*JjJL> jl I J *'* 
3-S.jj-Ia ' CjIj ill ^1 Cjj i"i"i tVj i—^IjjlII p i n*^ jl (_yJI lilli (_Jj^i ^j;'^ 1 ' 
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LuxAJI tsd 

1 gjlg -J^-*^ (_7"^' 2j \l , ^."aVI ( J T u^3L>J,l (j-° *— 'tj '''''* (J-^ ' " " a " ' J '*-^Tp E - 

.«Gl_p- (_^ jl i iiJVI 
(jlj_j_i (_SXLa (_^ -i j ■ " a il Cj lj mi -»J I -lil c j » l—LajSL! 1 »l olr Jjcjj 

2 jj all tliljuJLI (j-o JLijJll ' . '^.'"UJ^jU * I /«jkj-(j\ijJaJ I Jl»-L3 ,^ji'aj Ull 
jj_a ' »i 1 1 j-d j 9e < a 1 1 ill I LaJ mil ( _ t j*j-jj>- VI i_2jJaJI i_JLLaj Lj-Lu ij_uQ]l 
(Jj^JaJI i_£jJ,l (_,lr i_£-JJ3 C7-^'j JtP'-'-" **i>2JM ill! JUaJl! a JJt (JiLo aIjLJ-" < ul 
(_p3j|jil!l jj-a ja£.jj| (_ 7 l^. w 9 . (jLcujVu uLcvlj (jl^pJuj CjLjJu jIj-iIoVI ^1 
' la i "j (J->- (_ 3 -J] (J-ci3jjJi (j-« £i gUtl (jSLxj Jui^ (j-Lgla-l I (JjJlj& (j-o Tt-talaJI 
(j^ tL«_L*J! j-SLa jJLl . ^LSLoVI j jJs ^Ir ;j*' a j Ull j ^ J£ i . Jl La a j "*»•_' 
(jIojJLlI I jufc (^ Cllj mi-kJ! CjLJI I J 2 1 LaJ (_,jJI (j .it -a- II 3jiL>J! .iljj,! aIJlJ-'ii ill 

(_yi 1 3*ji"^- ' t^^-*- 1 ct-^' CjIj mi->JI eJJt jj^J <— il Jil>-Li jljJ.1 oJui (*j-23 ii^;i>- 
ojui ^Ir «LiiaJLll (jSLoi aJuuLaji S^jji ^Ir (jlSUI I JJt j{jy liLa . Jl>-!j (jlSLa 

. Sjijvlj 4jl3J i^j^ t_gj i"i->- J^j-«j CjIj mi-»JI 
3jLL«J,lj 3_jJlj1211I 4-2jjJaJ! idJj Ij-jjS 3-5^ 'L2jj-LaJI eJ-tb (jl dJLi Vj 
(j 1 1 iauJ (_gjdl i—i^L-u^l I JUfc (JiL<i« .(_jijJI 4-2jj_Lij CjIJljuJ.1 ■ J_; a aJLJ-'ii n" (_,J-1! 
4-3.1 i ii a j-j-^I /j-LaJLtJ (jl La ' )<-"<ji (_j^-J 4_lL>Lu£.I dJjjjJaj ill! Ji-uJ,! (_pj 
Cj\j mi^I (Jj3 /_^ i ii i n~j «LJI Lo 'LLjJI li-i^lj ^1 (_£-3Jj iJjJLsJ! (j-o 4_cSLaja 

. j-u^J [jj-i Ijla 4jl3Ll!Ij Sj I JaJ I 
(j-^a i (j ii i -a- 1 1 3_i jL>JI jljil al oitjjjjl Jlc \jJ& jLLaJ.Vl a JJt, J^JJ 

Cjl J oS aIJljJt" I ill «l_J_Lc I_^3jJLj LxJJ l I JL>. JjJiJtA j^>- f_^ J m" I n" 3.3LC 

4_^3 >_o_-a-lj (_gJJI i La 2 3 jl U'.tl | jjt, (J ^£ ^j iSuJI Jijuil (j^ IJl»- S^lLi-o 

Jl^. ^1 j_ljLlII S-tCL^J (j-"- 1 ^?-^ Sj^L^JI jIjXI o^ tiilj^ .olj m.-kJI j3^i 

ujjli V pljJVI JLa-V (j-oiad! 4jjUJI 3jUI a|jir"i<il ^La I JLA ^yl^-J '_hH^ 
4_j jJULj V Lo-LjJ i ' La S'a CjIj uu-JI (j^ pJ-<-II I j^* jj^i »Lc J"n ul VI djlr 
j_lc r I i^a2Jl (j-o (jSL<ijj jl «Ll»^L>JI ojui LJ /tjJJJ h^j^-jI CjIj mi-»JI jj^J 
^g^i-al «Lt£LL!l Cjlj^iu>JI 3Ll>- (ji4J (jl (jjj SjLiaJI Cjlj^fo^JI (j-o (juto pjJ 

.J^UaVI ^ 
3-ojLia ^ (jnid 3jjL>JI jljll aljieljjil JLt>.f I jl «G| dili <j-o tt i>i"jj 
(J^lj S^LflS J^&~\ tjj^"i i ii Sj I uaJ I Cjlj^iu^JI )«_o (jLjijVI 4Sjjla (jLa CjLsVI 
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j_u^ jl*. ul\ LAstLM ^../i;... cjIjujaII aLJI jjVI (jl ^yJI 3iL^VLi 2-oKj 

i_jj^sl Cud I-ajjj -^jJIc 4 1 1 ii i 1 ^L^-uJI ' - 'J U j La *- (j-o (J-jl2jJI (_jJI (_£.}jj Lx-« 
ljJi>j (_jjJI 3-jLl.l <i3j-*-a ^l Jj^sjjJI 3-jj2j£ (_yji 3 flJj la 1 1 tfj-A ,_£ JawlvXI 

/. I C (J Q ' a "^ 1 1 L$_) (jS_4J «LoJ^_Ld Cjl Jo"<< nl /CJ iCj1^_taJ>J1 (j_« LL*-*-« Lc^j 

<±x-Lje-j d j « j ■ U 1 1 ^j ,i <->JI CjujLs. LLoJiielLjil Ii! S^Ull ojui (j- c?-^ J^ 
.(jjLLaJ f-^JI (j^ ^L? mi^JI (_ T i^. r ' i^2JI ^fl L^al Jiitii-ul (3^-4-1 
/oJL«JI ^1 ,JL>J.I I jufc^ AjJD <j-a 4jlr I Iluaa. La J£ (^ J.^Atl lyuj 
/sJL*JI I j_<fc aLs ) S'a j Mif *_<-uLl!l Li>i" (_j-^ t>"Lc L?'-*-" «jjL9» (_, i n'tj-aJl 

.jl 1 ■>■! I I Ju& ^^3 /«1*JI AjJD (^ Sj^>JI (J-ulj (_yJ» CjjlS Sjjlj 3-J^O ilj^vU 

IJlj* aLJS JlJLs .jo_L«JI (j_° pj- 1 ^' I Jus aLoI t—il^jal ^-j-uJi d-ieTi^ cy-*-" Cj-^J 
Ua^LJI jLx-iil 3'jJ' Lr^ l5* Ju *-^ Lt^' CjIj_c^>JI (_£Jl»-! «Lifulji «_u3^j j<sJL«JI 
Ju9j . 4Jj_La i _ T b 3 jJsLul j1^j?c_) ^j^-^ tl 1 ju^ *-*^3J (SJ ' ^j" ' o <*JI (j-« ^yz^£ iJr 2 
I Jui jj^i (j-o !_>^i 60 (_jJIj^>- J<-<»^>«-> CjLcL-u » i^aj J^Li- 4JI «j_iLa» Jaa>Z 
'^■^ *l Ju »JJLlA (JijJ (_ 7 IL»2l (_ T 1^. (_£^Ii^J.1 ^j^^^'' (J^>- CjI^ 111^1 (j_« pj-"' 
.jjSjJI <j-o .iJjJI I JLA J£ jl .^->~,,.l c. I U" , ,.l JL3 
dlljj j_u£ Jl>. ^yJI /sJUJI I JJt 2 lu-AJI 4-U^jJI 3j-&LLaJI ojui CijlM JLSj 
(_j-j-»- jl <Lj_Lc (Jj_caj>JI ' . i » i ^>j^ 'j-^LJ j j~ «J diLJiilj^JI (j-a fa-JI I Juk (jj 
jj^j (j-a J^-ll JJjJI I JL* J^ 3^J (jJ! ^jl (_g jJI Lai JjJbJI fjJZ «CbjJ 
'"• S •"■ 'I J^ (_P=J 2(1 (j^J t r J > 1 ^ 5 J t— iJl>- (_p (j-o CUjlSJiJI (_ylll Sj iiu>JI jjjLjfc 

ilLIi (j_o Jl^LIj (jl -jtjlj .jn ii ii II (_Li-t.5 (_^-<kJ (_ 7 J_i2l (_J^3 (jl 1.2^.1 t-i"i i ul 
tiJJi J-«-I r"l-^-j-!l (j-o (<i£L»^ (j^iii^ (Ji-lj l£>^' ^i>?"^ Ct^ cr-i- 1 '^' *-uay2 
*'jj (J-° 3~'JJU '"'<*! t-~ , ,.l | j| jjSJJI (j_o j-j-S I ^J^c 3^£.j cr^- J^-L<-»^ 

.^LiiJ I j-U-JJI 
(jA (<ii.jJI ^U^ i3jJ,l ojui 7^=-i3 («-! 4_i^tl!l (j2 (<sJL«JI Ijui ( _ > iijij ji^j 

JJljlJI 3j_ll oJlj* f_n_ -aJLj joJ 4JI VI (_y^vL>-jJI (^j^uiill (Ji-I^ (_ 7 Iu'iil 7-jjiaj 
(_,_& (_ T Iu'^l 4j*jIj (jl «jjL9» JLj j La scj /oJj .(J^LLVI lr «lii.l Jb ^ylu^U 
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cluOLlSJI <k£J 

^yl\ flJl (j_a ' C J ' ' ^ rt ^j^^^'l (jlS ^JJ^ll 4jL>J1 ^-fl^ iJ^S jjl * )JkIL>0 (_ 7 J-Jl 

( _ T 3 4JI (j-L»- (_y3 ^j — A^tl i ■ U j -^ 1 1 ^j>JI ( _ T 3 ( _ T li2l «LxjIj jl mi" iu 7t o mi Lx-a 
(j_o ( _ 3 JLi2l sL»-jlj *_ La ( _ T 3 jo£L>J, I ( _ 7 ^-L>-jJI q^Ji21\ < . m i "" «LuLlII 3JL>JI 

La j_i£. <tif (_yl»- JLiill (j-a 3_JLc 3->-j j ^Ir cijL? ( _ 7 jJ'i/! 4j*j1j o I j J-^_3 

( _ 3 -3 jj^jJI (j_a j_j_±S JJLc jh'm nl ^)^ J.SJI (j-a ( _ 7 jj2| ?-Ijj>-Li «j_iL9» aL3 
L^J CjJ^>-I (_yll! SjjjcjsJu liJLufc LluLS 4JI (0-C.j (_j-!L>JI (j^aAaJl (J^>- f-a-'yTJl 
(j-dLLiill «LxjIjj j I • La 1 1 (jL>-J JlLa Mjji.21 3 jLiill tcjIj^JI i j'-» - ' Sjj^til! 
. Juj/Li!l (_paj-JI 4^cjIj 4 i mi" (_ 7 ^JI (j-La-jijJi-L^JI Ji-uJ^_p «Lxj!jj 
iJjjLSj (_£_>i-^i I CjIj mi-»JI (j-aju *_a i_jjLjtl)l oJLA jl^SIb «jjL9» aL3 JuSj 
<La- j" ( ll (jl (j_a j«i.jj| (_yi^.J • J±£ "J-* - cr^l **-&*' '°''" 1 ° < -r ! J' J ?-^' oJui «Lx-uj 
<_! I JLL>- Li (»J-aJ (^ylLi^l jl (_j-^- 'La.cislj 3JV.3 (Jj3 i_!jLjtlII 0J14] SjjiLtil 

jl V! i L^j Jo_lj>J,I «I_o^JI (_y3 Lj-SJ La3 L^j 3j-oL>- 3j*jIj iji^ 3 tl>^ JJ^^' 

pjj (J^LLiLi j»j-2j CjuVI jl Jl2ocI (Jj S^SLaJI ojui (Jj-5j jl » Laj i "j (<sJ «jjL9» 
,* ;j ^""' ' "J 4-LoLi. Cjujijj «l!Lufc (_ji£- «1_a^JI (_,-3 J 2j '" CjljLi^l (j-a (_^oL>- 

(j_&J_J JL3j I L$J UJAJ Ml J^ tfjl < Ml" I III (jj^ d U , U |«J I jl , £", , ,M (jf ^S jJI 

LlxJL? La Ij^Li LAjU mi" i ill jjl^S <_T_<JLj3 1 (_yll! jj^JJ! jLi «L>-I^jSI ( _ j \c «jjL9» 
(j_a 4_jJI i_j_<fc!i L<j-j-3 Li-j-ua-^ jLi «j_iL9)) (_, i ntj-aJl (<sJL*J! jl i'I mi Vj 

, LaLS bjj 3JL-ujJI J j ?" i nj mJ JJI (jlSLU (jr* jit mmmiVI Oj>^ o^ *jia[pSI 

.cLxjIjJI (Jj^Ja (j£, i-,l5".il j^ 3JLi-ujJI ojui (JjSLj (jl «Luij (_y3 Llaj-I 4_iSL!j 
C)lj i'hj Ij^La jl Jju q^z\jIl£2\ I Ajfc «Laj^5 (j-a Jiju Iaj£ »l hUII (Jiso Jl^j 
«L*j!j-!I i> Jl^J J » Mil (jl > _|U"|| n"l Llllj-iiusJI JJ^ii (jl f<S-^J U'SpJ vj^?^' o-° 
(_jj| 5_al mi 1,1 cl^JL^ I -i J "J SJjSjia I j'^-i 6 " cljL? I -i J a CjLJ^I I J 2 1 LaJ (_ylll 

. Jjlj LaJ^ m$j_L_u LaS I j L > (J-t-a-cj 
LaJ_i£. CjIj iSuJI Juls t-^ i n'C ^iii-ylt 3jjL>JI jljll a\ JLstluil ! JL) JLSj 
(_^ul^_3)) (C_i_u1 d J I c Jj I la ) ^_yj\j~aJ\ (j_a (j^_»_a p^-i «LajL2_a ^La_LtJ1 (JjL>- 
(_,JI Sj Mi'tJl ojui jLiiaa-Li 1869 aLc (ji-j i n'tj-aJl Jls.1 aL9 ' 2^ .«(_, i M_n-»JI 

Jljj-3. p^j r-LliV J-2JI Sjij^ 3-Jii!j^ u^j 1 3 '.;.' ?rj'3i ct^ 3jL»jJi.l cjLjVjJI 
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joJj . Sj^tiU CjuVaJI *l^>-l (_5-3 /aJJSLjjj u^ujlj (jl » jU* , uj j^ij -.11 _jj.j ( j_ a 

CjIjuj 3jjlj>J,I (Jj_S^>JI lJ J\ 04^0 Ij 4_Lo j^j (jl i-.f I u~ . ..I jus 3jjjij>JI 

(Jjj^s L>J, I j <JLiLc.jj_}-^ J^!-*^ - SiJl A} 4 ^J Ct J e- i . u a i (_ji»- (J5L& JS ilii^jLdil ^^3 
oJlj* pjlj-a f-j j-Q-> (_3-2 Sj Ml ~-iJ1 oJlj* Cjj 1V11I JiiS 1 JiJ^Lso^a-O 4jVj ( _ t 3 
/. I r j jLa- 1S1VI (Jljjl u ^ r 3_&lj_Jo J-SLi (_£ JJL2 C^vljj 3_iSLj^o'^I SjVjJI 
(j\J^La-> jJ^ La j^l 1 ii-kJI (j-a SjVoJI ojufc (_al£ LX-« ij-u^-l (JJ-3 (J;!- 1 * 3 ^ >t -'' ' 

.oljVjjJI 

a! JlJ-"ii 11 Li <iaVI ojui (_,lr sLiiaJil! 2 i-m'v a 3JUj*-I aLiSJI i I Jui i_-J taj JLSj 
(_Jj_j^ 3 K iiu j-a'i/l I j-A ^Ir (j^uLaJI cl^^L-a (jS-lj iSj^-Jii^J! CjI Jl^jAI 
(jl (j£_a-i Laj «_ <_Jj (jLla-i cr^- <— >1 JLijJLI oJui ^Ijiitii-ul jiaiej (j I «"" lI<-|LS 
Ju_)-a «lj->-l (_5-3 f lj-<-uVI (_,JI «Lxi«J! (j'"'*.' I J-* J-^-i J^J .Cj^Ij (jj« 4 m 1 n" 
jJsj . (j .1 i •> 1 I 3_ijL>JI jljj.1 a! JlJ-"ii 11I JL»-a (_y3 Cjoj*_JIj uliL-uljjJI (j-a 
Juia ijjJLlI jajii^. (Jj-aljUa (J-aX. (_yJlj j_lj£ J^->- (_j-JI «L<-uljjJI ojui C^vLbvl 
(Ji_ljijj .iljJll oJlj* /- I c i_2jjLii! ^ j '" a a CjVjL;txj CjLuiljjJI tfAjfc CjIjj 
^Ijua-'i ■ n^U 7r \ 1 ■->" 4jj-uLLa CjLuiSLl I jl,^a tUsLct-a (<U 1 1 _ r J L-a-iSU I L^J-Q^3 
jlj_a (j_a I j I ma jljJll aJJt <_*-0_pJ CjVjL;tXJ i".(j"itl jaJ 'J-fJJ J}LtaJ (j-^ 
.-Lijl 1 Vi a I <L2j^L^j L^al dsr'( ill (j^-4-i (_t^>- Lj-La da ■ mj! 'LuLl«j£ 
iIjLjjIjJJ! j>JLjfc JlLa ^ J jj (_g jJI J^>J! j! Jiia ^ji^. Jjil<jij (jl LuSLaJJ 
3jJJ 4-aJiJ-"i 1 n~ (_£ JJI (J^S-LiAjjJI S^La (j^ ,_Lujl3 jJ^ J '^- a (jl I 'jj 1 aj I jl 
(j-a 0,012 ^yJI^^.) Lalj^ajia 12 <j-C JlJ^J V (jni-ylt 3jiL»- S-jLa^ ^j^j>JI 
dil ji^ pJ-JI I J-& (j^a 3-<itj^ 03t!-'- F-iJ L^^3^ ^LJoj^I (_5-IJ JT^beJ (a!j^>JI 
(_, 1 11 1 j -»J1 (_jilj_3 Cju! (j^a «LJu!ji (jooLa lJlloj >LjIa i^ol (_jJI j^^l r-LljEJ 

* )l J_j_>-1 iJr 2 L^-a JlJ3- j i n" (_ 7 ^-Jl JjaIa-t>JI 3^La (j_a 4(jj_txi3 J^^ ^a^Ljr" < n 2l 

.(^Ij^JI ^a ,020 (jJl^v) Lalj^La 20 ^£, Ja^J V .jj^JJ! 

S^iljji!! (jl iCjLiljjjJI vlilJl (jj» JjL^JI jjjJI 1 04! t-Llo-V! ^ t_x^Jlj 

(j^. J-J>J V jlj-HI i>j_<fc (j-a Ju^aJI (_y3 LufcLiHa IjJiS VI (, la »~ V 3jL»-ljJI 
lj-° *>^ '— 2^1 SjjjiC (j-a \ijs>- (_gjLtuJ aIj^j^^-lU) aIj^-ji^SLlII (j-a 0,01 
nj->- (jj-jla (j-a «j^v (_j-!l^>- VI (, La »~ 2 3Jl>-I^JI 4-JoljjiII (jl (_gi i(a!j^>JI 
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cluOLlSjl <k£J 

| j , ,-M ^-" , ,.l joj I jl~^ i Cjlj-iiloJI (j-a (j n'<-»-ll SjiLsJI jljJLl J uai j<u JlSj 
4_2_jj_LaJ Li '"" Lalicj '"II eJ-& CjLjjJLa_a J'^» dJJi a I j j j i ( jjj_LjJL> 
Jal mi i II Cjlj jtj-U (_JJL^vl «_ca^j ^ S Jj LaJ I oJl-A (_ 3 -2 w 9 • £ ^^'_>^>^'- a w l>^-" 
lji_4 4_a-3 /j I c '"'I La I -»"■ i " 1 1 oJ-& i , ■ • aj /tu i^^Li- 'j T" Ljr 3 (— JeJa-nJI 
3Ja-j 1S1 * II S^UI f_j\c S-bL-ia CjLc j i n t 2 ii I" -si, I L^jLjj£La tiij^elXli Jij^jlII 
I Jl-& (j_a (j^iLi. (jLSLa ljr £ 3Jl^>- (_yJ-C (J-^ CjLj^£LI,l olXJt J Lak o^^i ''- )L 4i3 

. J13-4J-JI 

*Vjji al3 Jui3 i ( _ 7 £_jj_a'^l JJ '^J ' ^ (_y-^' (j-° (J "'T^ SjjLsJI S^UI J -^'a 
(j_« IjL-J-J 'JL? - *' (*-* (3 «biSj?t_a tjljl i _ T S j j ' a] LaJ I Cjul *_lo^j »1 oUII 

i_l!j5 (<u iCjuVI ojui (j-o jjjcjjj La (_p 4-»-a (Jji5c_lI 4 _^_i1_jV 1 ojui (Ji-I J sl^Jl 

«L>-jj ^1 3jj_uo «U^3L>- '"" fl-iS a ( _ T a _>*^ Sjjsjal oJl^-i (Jju>J.I *I_j^JI jLjj 
(jJI «I^JI I J 1 1 seJ (_ylll 3j^JtJ2l dJ^so £*£>■ tS3-^"\ i-d-LaJI (j£. (J-23 3jlj^»- 

. Jl*j L<4-i3 «L«jt>- (jSLol (JSI-jj/ 
(jl l_Ll jl-^v I ■>!-(» <!->■» (j_a ^ La.) mjJI 4-SjjiaJI oJ-^J »l nUll (jS-<j-! Jt3j 
^Jlj_>. x_L) ^Sj^-a^il J J ' ^J LaJl CjuI (j_« J-±^ ^^-~J-±$*-"> 1 Jufc aJljt"i i n 1 

12 (jJI_p- (jIsjoJ j-gjSil 3 1 1 m" (^JLc jjp V S^la ^ ililiVI ojut ^ 10000 

Vj .2LlSJ 3JU. ^ ( j- a:i; ? L ^ 2jiUJI SjUI (j^a (j»l>>JI (j-o 0,012) Lalj^U 

I oS •" j 1 1 <* (ji *Lxi«JI "I SL i_gJJI *ll«JI ^Jla (j^-p '-r'j'^ 1 ?-^' tfj^ (jl tiLi 

. L$j ^j- C l^ T u (_ylll SiSL^JI SjjLIUI (_jJla (j^- Jjj 

' _i » i a J ^Lijuoj ^ijui ljL>- J^vl^JI ^j n'l-rll 3jjL>JI jljj,l oJui 3j^ M^J 
( _ T 3 oLlLo jJlS J-Aj iJjS-LiAjjJI ayui l j H a iU^a *j->- 10000 (jl jii ^ flJ ) LaJ 

^jJ^-3 ^j-C I Jl^vIj 1^ "i q j J I ( n JULJJ J J La rt (J-* jl I m"m ji u L^J 7T o ( II 'J * La H 

JLsJI (_i jjj 2 II oJLji iJlijJL&V jj^j>JI eljl Aj!m\jJ£ Jj^i J^>-1 jl « mi" i nl 
^jJLc ^Ijll aJ-Sb SjJlS jLQcVI ^^3 LjJL>.| Liii ^Jj .^^Li. (JjlS Jij L&lLc I juIj 
(j^j i ii -!e-o ju&j3 (jj| j I jj i axi (jl (jSLxj 4-jLa jl Mi"tVI ( _ T 3 I j""* * i aj >il tajJI 
JlJ_)j V I Jl>- ^Luxia Ij_il?j3 (jl (_yl»- J^JJ' iy^ ^Pjd L)' £&*£ -sl>ll JlA (j^ 
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jja Jl^vIjJI j "i q j" i , ii tl (»i jljJ.1 oJui Jj-O CjLuJj>JI Jj-o CjlIo » uai i_^^- 
j^JJI (_y3 jJijj Jji yitVi i nj (_£JJI (_,Untl j-i^jJiJI JjL£ Lxjj (Jj ij^jJI t_) jiaj 

.jji&j liili Jj-a Jjsl 
3_iiL>JI SjLlI (j_o jj» i^all jJtill L*l!i (ji jj nagj ji dilii ^Ir l-ujJuj 
JJlX. j-j£i l_jI jJL».V I Jl>- Ll3l£ j-p-«J (jiilj-ill ( _ 7 jJi (_y3 J->-JJ (_£ j-!l (j ii i -a- 1 1 
^^JLiLi J^-JJ (_jjJI jjl n-»J1 3jLo Jj-o (J-u^aJI jJ^i!l til!!} ^iiLtS ijji jJI Jj-o 
alj^JI Jj-o «j->- (j^^- lj-° >A>.lj *>^ tr^ ^ih? "^ lS^'j 3Jl>-IjJI (jiljjtll 
<_oJJi Jj-o J^"l < -r ! ' ij ? 1 ^ i3-au SsLaSL) pjj jj Uj-Ia-i i ^ flS-J ( a Ij^j. jjS-lo 0,01) 
JLj>J,I IJlj* ( _ T i 4-U-s^: 2_jj^>o Cjjjj>-i JiJSj .(jilj_<i!l Ijufc JJ^i (j-« Jjjr!-'- 
Jj_« jj^aji^ i _ T b Llt. t - i .tf3 J uiJul£. ^_yj\j^aj\ (j_a pJ-iJl \JJb ^j-a 3jL>-lj (_ 7 ^-)i (jl LlUjJ 
jj^J (j_a Lill j ■"■■'- ds>-\ <_)jJL»o (ji <".«* I U". , ,.l jjs islj^i! (_p3jjL^ ljJJ i nil 
ij_j_Li Jl^v (_jJI 4 ill frjU Ij-j^lo j-jjjiJ (<^J-I' I J-* (j' |f ' «* 2fJ ijjilj-AJI I Jbfc 

S-ljLla^lUI jljJi! tfJL^J ^pJI SJajUJI 5j2JI ^yk: iaj^lj 3JVj Jjj 4jSL!j 

(JjCi Jj}LcVI ^ jljJil 0JL4J ^1 SJjL^JI SjJLlII ojbfc ^Vl a jLa-~ i iJij 
.(jl Mill I jui (_y3 3>^£ SJaLLj J jij (_,JI 3^vL>JI (jjj 3j_u^ 4^vLjtA fjJs I j 1 oaj 
jLje_jJ JjS-a-i_3 4-aJ&jLi3 CjLvLcitA (_ T 3 j I mi'iiVI jljj,l ojufc Sjjtji * J-"" 1 "~J 
SjJLtl d U , , j" ^ 7-Uj c_ijjji JlJc^. «LJuIj^JI 4-ilLaj (_gjj! (j ni-rU 3_iiL>JI 3jU,l 

u^>j-c (ji Lo ijJLajljSlI (_yl^. jjjj S^LjiJI (_p3j2l •»■ u , „t Ljjlj^ JiIaj (ji 

.j^a 200 ^yJI J-loj JL3 S^UI jUtJ (j-o jLjjJI I J-* 

/jJqJlj (ji » j '^" ' "" juitII 3jjL>JI 3^0,1 Sjjjcjl (jl tdJ j (j^ 7" ''""jj 
4_jLc. 4^L^o (jjkj 2L»jjJL1 jLloVl (jjs 200000 ^yJI J Laj jJa SJuLa 4^L^o 

I_ajj_a3 (_y^-II 3_i\ 1. 1 oJlj* (j_o 2 1 y ■ ^- Tl 4_uiSL!l (^1 (Jj/LlSJLi 2 "I -» Cal\ (_y3 

j^j . I j , ,. '/> t ^^JLi^U j j » 1 a 1 1 jaj*j>JI )«_a SjjLSJlLi Lill jij 3Jl>-IjJI ( _ 7 Il>2! 
(<sJ Jj jjj g-»Sm pLx-Lit-il Jl>.| Jjl (_ji>- J_)JjjiSLII A Miit^ 4-LaJJojJI ojui CjjuI 
J_yC JjJl»j Jjl » jiaj ' ""' i(«jaj>JI tlLujJtfajl i3Jl>-IjJI ( _ T Ib2l Jjl j ' loj Jjl » U" . ..j 

(Jjfcj> (JL>JLl I JlA (_i Ijj j .ii a Vj^ J^j iSijLijJI iLvLJ,! ^ju^ Jilo (^ I j • >inj 

j_<t>-1 tii^i Jj_a 3Jl>-1j 3j_LaJ^J Cj1j_L3e_J1 Jj_« 3j_L3e_J » u^aj Jji j*Jj9jJL) Jji JjSLxj 

! «JJj<-ajK"i 1 11 q 
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til! j ^ <L»-a (Jill L& (jlj OjKJl ^ /sJUJI di!i Ltaj. jj^/l LJ (>_ij JlSj 
( _ t j-JI (jl I i o If JJ3j (j^'j • Sj-<fcLlaJI jui (jx. 4-1 j-^ (_£ jJI J-jlj-II 4-l.lluTJI 

Li! (jLa iSijL^JI cjL>.I i nl, 1 ajjb (Jila ( _ T a I j i "■-" j^c (jiju (jl »^i^" i "~ «lJu!jjLI! 

sl^JI (_y3 4 ■"!_;» JaJI 4j*jIjJI ojui (<s-iij (_£ JJI ^i JJI » .tlajj "J i fl-p |Jsl i n*i t (ji 
! . . . I^jjll joiaj ^yi^- (j^J^I 'US Jl>-jj (_£ JJI oL>oVI JJl»j (jl 
Jal^jj (_g jJ! oLsoVI ^^3 j j taj (ji » .jlaj i "j ^SjJI (ji (j a » j 1 1 jj i <aj JL3j 
3-jiLj>JI 3ju,l (ji Tciiajl jJi2 7r_L.ie.ca J-i^- I JL— b _)1 (j^JJ tj^-lj i4_t_ljJI 4_j_ 
jLLoi 3j__j ( __j_2l (j_l JjCuj _)i Jju au a I ___U ^I^^JI (_— 3 9~J$£ _| — — *— 1 

j_b 4_j_ J_aj (_g jJI _;jJ,l J>-> (_-L_. -_jL_ - j i n j L-jj-^p ji L^_3lj_ (jl (_,-»- 

J_L__ jj^jdl (ji (JL>JU I J—t (__a i_u^_>-i ____! I t_jjl_tll! c_Lu jlsj .3_t_ljJI 

4i___iJ (JSLi j j — _ (_— ^- i4jj_iL_,I oJl_> (JIlo (__3 L$-Lo j L_j ' 1 1 (-_— — U I ^___JI 

—JJjuj i7r_j^J! «i_Lo '^" _; jJI oL>_^U >L__XI o_>_VI (__a 3_uL_l3 3_bj__jj 
. ____i _r 1 o_>_l (__a (_--j ji j A ii"t (jjj j_iUl L^JLa 

ji la i II 7TjL>- <— il j i iijl (j_o i^i i nit jLLaj (jJ^LaJI LLaJ-l ^SjJI (ji jjj 

1 j U . >. « (jjj^l (j£. C^t-JI (j^. (- 1 aul (ji Lai <tJLa iSjejIjJI 4_l3 j mi" m (_£ jJI 
4_jl3Ljacl «L2j^La-i 4 rr\"c-ie-a CjL&L>oI /, '■» j J Laj (ji Loij i 4l_ujj< J Lv (_yJI 3 ' '.'J 
' ■ I) j a -J LoJl^. 4JI i'l i"i Vj .(_Jjj>-i S^a sLjejIjJI ' ta 3j u (ji «U /- 1 1 iuj (_^>- 

liJLui (ji_i (j n'yj i ii 4JLa L^la 2lj^» ^ 3iLt^o i_^^- 7" .' ' ^*_'J c7-i J '^' (j-° w ^^' 

LljjeJjJiJ JlJ_^J u-^3 ^^eSIjJI SJlJo (_y3 ji SjJejal 3^Ui (_ T 3 ^ La i ujj a S^Ljj 
3jLI,l j-i£j3 ( _ 7 Js 2 jj i ii ill S^Lj_)JI j>JLA (jj^Jj ijii^La ji^l I j' a <— ijHSI I oK 

.^Vl oLSU ^1 ^oll 3^104] Lt3l$ >Uj ^Kii^iJ 3_.iUJI 

(_il jCLa-V c2j!j mi-kJ! f-ljjl JL9.V ^ylll (j.ii-teU SjjUJI S^UI 7c_La3 Vj 

I Jlj*j i4_i 4_caL>JI ojlj^ (_plj^!l (jja jnK (JSL! (j2 tiJJij 'J^-l Pj- 1 J^- 5 

(_jjl^>-I L^jJ taj ( _ 7 jJI u ii tall 3jiL>JI SjUI ajjj (j'i/ ^j-ula ^ia i^^jljjIo j^I 

7r j ii I" ,jjiJL>JI I JJb JJ^J * j'^" 1 ' ""' 2 Ulua j^>-l (j ni"v JJ^i < -r ! '* J, -^"V < ^ J 'J^' I 

.pjjJI ^ L4I SiJUJ.1 ^jiu^l flJL* 
<IjLjj^>- i j i jsl-j£j5j Lt-Lg.-^- I J'i-- LaJI (j ni-a-ll 3jjL>JI ^IjJll i_Aci ( J T LbejJ5 
tSjzLS " ^^ J ' ®^ (1^4 I La ■ "j ^^jj^jsJI L^JJJ )«-2j («jaj>JI 4 La 1 "j" a 4-uLuiji 

jQJ5EJ>J1 d 1^ 1 ..j" ^ CjLuj^*- (j^ jl^JLI DSJb (j^Sj (_ 7 a * * 1 ' 'ill (ji £L_Ul_jSjl £l plr 
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ij^x-i 2 100 j^c L^-Jjj iJ-aJ ct-^'j (*Lc J^ '"'.' 3j_uu^aJI CjLLj^sJI (jl (_jJI Jjj>j 
. Cj Ij mi -»J I (j-o 2 (] \" ^X I pl^j^U 3j_uj_a CjLa^L*^ L^-al JlJ-"ii nl (j£L<J-! V dil jjj 

i^yij}^!! Lgjjj ->tj UK jbjj (j-ai5ti! 2-iiUJI SjLU SjjJs (jl Tcjiajl JlSj 

(jl JLr>-j }C«-3 . dJ iJ^SLU iTjIjJJ! JJLC: jljj ^yij}^]! fi5t^. j_i£ Li£ ^1 
pl^Ji (_ T 1^ clu^>. (_ 7 ^I1 d JJ tJaaJl CjI^Hj-ujM ^j^* i J (_ 7 _uj^>J1 (jj^jl «Ln£.l_Lia_a 

^1^^. ^1 jj^jdl t_j jl^. (_,!£. .iljl! ojut 3jJ^ 3^Lj3 (jyJI iSy> cjLijJI <j-o 

S^Ljj (_yi-C JLcl i nl (_j-jj^>JI (jj^JI 3-iLjj (jl (j-o r^J-l' Lr^-J )< in <'n (_aJi 
(JjJj -(J^s (j- LJ^i Lo 300 (j-c cr^i)^" ^j_3 lt^ lJ i>^ *J-£P l — J 'Ai}^' 

Ojui I—xjS^jJ (»J-2j (jl » jb^U ""' V Cjlj mi^JI Ojui aI i n-vl (jl dl! j (_y3 I _u I nil 

l_£.ijj (jl j t\~'<j CjLbj^>JI aJJb (<s^*->- j-p (jl Lo , 2 tj j , ,,. Sj_u£LI! CjLu^j>JI 
. jLiliVI (_yk: L^jjJlS (ji^- (jrl^iJLi >ijjj j_.IU'.H L£LlLiL9 (j-a JMa^l ^1 

Jjai (jjSLj (jl ja 2 jl jij^l jljJ, ^^jj^jsJI (jj^il (j! g"~i ' "» (jl li| UcSLxjj 
jIJlJVI jIj_o (j'i/ dJJjj 1( j.i ; -»- II 2jjL>JI ^IjjjJJ ^yljJ^JI (jj>II (j^s j_jiSLi 

. Sj o<"ii ii U (Ji-I J jl «LlL>JI (Ji-I J JjJLa^ i 3'-^ :iJ CT^ M^^' J I mmiVI (_yJ! ^Ll^o 

4 1 1 11 ilu Lol . La Jl>- (_jJI joj*j>JI 3j_l«j-3 L$3lLj_^- (j^S3 (jl jj V (jLs Iji^Jj 
i£(_yiiJI jLiiuliVI (_,lr JlcI 1 njCiLLi^jJI /oja^v j-j$ (jLa ^ ni-a-ll 2jjL>JI jljjii! 

U& J-«JU jljll OJUk (j'i/ L*iljij J>^l S^lil «I^JI (_y3 «LojJI (_,i£. JLcLcuJ LK 

jljll ojui Aloitl^l Jji!... LoL* VjLuJ Jl^JI I jui J_l^ 7-jJaJ(jl Jj Vj 
lU^'a Cj|j Mi-tJI .\r- 1 UTaj CjLa^ixX\ JjLuj Jl ,^"VI CjLlUx. (^ 2jjLlajSLII 

!...jj>-^I jji Lg-o JlJ-" 1 11 j (jl 1 n'lVI (jl a! 

L^J aL9 ^ylll 2JJUJI 2jjjalll dJJj^JLi Jjlin'itl IjUi^yk: 2jLv^I (J^Ujj 

(ji nii-*ll (j^j Lujijjj La^L>- ijJLui (jl I j^'a Jl»-j /Jjilj(j^-Li ii'ij-aJI ^LxLl!! js>-\ 
i'II * j a . 2_ljLj_«_lSLII jIjJ,I <_>-a-«_i 2^cjIj /oji ( _ T i^- SjAill ^i (jl . n'tVI (^ 
(jjKV (j£i SjL^. j-<kj «Exaltolide»« jjVjIII^I)) (oj-uLj <-2jj>j ct^U<uSi_x5j^ 

aJl^"i 1 njij 4_uoL>JI «QjcjIj_i j_u»jjj idJbjjlSLjjI^pj (jjiSjjJijji -14 ^_)^ »3» 

(_, I r Sjlj^s 2jj^>o /<sJL«JI I jjt (_jj-»-l j^j jjU.tl 2^.Lu^5 (_y3 LlAa S^Lc 
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cUoulSJI t>Jt} 



Lje_a (j_° ii-iLJVIj jj^JJI (j_o I^^^JJJ I^JlC «Qj^ejJ jLi>-lj l-£jX\ \j-& 



.^l i nil i_x£jJ,1 SjcjIjj (j^l i n-»-Vl [_j\r •"J*" J£ 3jJ^ - J_;' a j;"-^lj jl or VI 

lIiUJLJI JliLjVI '""~ I laj i "1 <j\a» /- *'■» .3jcj1jJ1 ojui j_u^J (_,lr jj^jJlj JliUVI 
cLi-ua-l jj^jjl jl (JL^-jJl » U" . ,.\ j<sJ k_x£j_U I Ajk tLajlj j_u_4-J CjI Jj i ntlj 
■ -'I JlHl1\ (jl aJUJI liLli ,U^V iAIjS ,2UsljIjJ1 oJLA ^yk: e-SjjOJI 3-aU. 
j- ^ * Uvl) ^I'^l * laj ' "" -1 J 9 ' j' o tia-U 1 JJb iJr 2 jjS jJu 4_»_tij| (jS Cj\juJll&j\ 
I JL^J CjL*.! mil <LuJ niv (jl aJL*JI <^lli Jia-V lillJLfT •<- r 4>U 1"^-* 5-aj!j 
<A-u-ul i ii~»- (jl I aS (_p^-uJ I JaLiuJ SjJ-i t—il^Hal die tcjIoIj (JS uij jlji^j i_j£jJ,I 
Vl» (_£^ILiVI (jj_oj_^Ju •" j I S a. JiJt£. Ij-jjj ^ip < -rA>^' '' Jtjk <= ^tjl_>J JJ^JJ' 

. « (j-A->- ^J-U-u 

(_jlr (jl i niVI (_y3 (_yaJL>JI ^31 (_JJ^o (_,lr <L»-cblj 3JV.J 3jjjjtlll o JLa> J Jjj 
(JjSLj Jl3 4JI (_ T i^- iillji£ Jj3 (_yjij ii—^j-ll I jui 4jtjlj oLso Jij-i!l 2j i nl i u3. 

(jUjuVI 4-l>-^Jjj i ii^ (_ T l£.^3Jj (jl (j$Lx-i (_^!1 4-uLlo-iSUI .jIjJJ (j^^jii liJLui 

. Ju£foJI <L>.j IJ ^£. (jVI (_^ lil! j <_2jjij V L& (jl j 
pjjioj^j (j I iCb L<i-i3 (Jj^LaJI (Jjl (_,i^. Liij La I— Lj ( AjJjj La Ji £yl jJljjj 
dJJjlSj 'i*^ "^^ <^£jl i uj (jl^pJI 4_ta-^Jj_i i n'q (_,lr 4jjLl4jSUI .iljll ^31 
. ill Laj 1 » II JjLiJ (_y^ jlj-l! oJlj* L^j a JlJt" i n"t (_jjJI 3 2jj tall J (jl«JJ L«-i^ 
4jjjIjJlj (jj^^aj (jJjJ! 4Jii!l »l olr lJlSj^ (JL>J,I I JUfc (_y3 (»jjJI I ' a a j " <l j mmj 
Vj j j i a c ' a 3 j a 3-^J iSj^ia CjI oK » Jaj VI L^la (j^Sjju V 3 JjJl>. 4jLI 
aLoI Ij—lLS J i iga-J (jj L^_ol_^_ilj 3JljJlj>JI «Lii!l ojui ^j'-^j -i c (jSLIj itlLi 

.^LxJjJI SjjIIo aLoIj SjUJI IjUjJjJI oVjUJ.1 

VI pjjiajj,! I ji^J ii^LJu CjLiLvI Ji^o (jl UJ j i im'ij (jj <lj| jL2l«Ji,l (j-oj 
(jJLjv 3_Lij±=tjJI sLajSU! JL==-a (_ya SJljJls. pljl 3>^ C^l J-i-oj^l (<U I Jl 
£yi !jL>- 4l;Ujii!l CjLlaSL!! (_,i^. <— SjjuJI (_ T k 3j-^' eJJt uJlcLcuj (jl (jSL«j 
CjLJLj-C (_fl 4_lj>JI CjLljLSLII l^a jj-" i n"t (jylll 4jjLuijSL!I jljj,l aJJt Jiu 
^_3 (j^jj i ii -a_a ^Jl^j 4_li till j c-taciiaJ (jl (_,i^. tCjLajUU (JjLjj (JLcajVI 
.(_3j^JiJI i a I" -^ ^ c^^o Cjul^pJI (_l!^Lj ^LjiIjJlJ 4_i^3L>JI LcjLo^Lla 
jJljj V jj_aVI (jLa iSjj^jJ.1 CjLflsLsoVI (_y3 j leu * 1 1 aJS'II x_o (_yl»-J 
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(j7i Jt'l (_j-~-!1 Sj M|-»J1 4-JuljJ3 CjLjl (jl ^LLo O^-P 'J^^ l4J3l I mil 0Jl$J LuIj 

Cud ■ i J " < L$-»-a 7Tj'3^J JJ^ 1 -^' < -r 1 ^-^?° O' * j'-^" 1 ' ""' VJUJ' (J*^ 7" 1 "^ (jr^- 
(jSjVI I jSlU~ ^pJI SlsbjIjJ! <j| ^^JLc Jjj Lx_« LfcjjLC Siaj JJ^J-II a j^k Sjjj 
j-il talllj jLSijjVI lr "jjJLtl (j-o 3-jJLc. S-»-jj (_,lr 
4jJsljJll iJLoo du-iiajj (_y3LiS il Jl>.| f_j£ <Lihi\jJil\ oAjfc dt-iiaj Lajt^j 
a'j-tti CUJLis jJsj ijj^jJI i_il jiJ-».V ,_"i^-k>VI (_, I r LLufo (JjLflJ j<sJ L$j| jj-tjj 
,yjjV| oJl^J (jSs-4-i ' ^^ a ' f* j '" 1 1 (jr^- fj '^"" 1 "_' I JJ>3 LLui d-jjjJLlI 4Ja3»^l 1 1 

(j-S— 4-1 !jL^_ij ^Lj-! Sj o"i M U 4-jJsIjJ.I c^>o ( _ 7 lu2l ojla dc^-iisj Lojii£.j 

(_|_|VI oJlj* 4_^alj_a (j_o (j^-i-i JljLI .i_jJ^J(JI ifjjl 1 nil Ijui (^4^ (j-o £i oUtl 
ilaj-j-ifc J_t£. VI ?-jl_p3 V L4J1 «Ij-«j>JI iJLoo 2< uiVI 2 U , u |jj ^_jj Sjj, ii^/l 
2jjUJI S^LJI <jjj U-l3 3jJ-=e-o CiLsjl ^ VI dllj JjlJj V ^yjij iA>UiJI 
<j-u_Lail! 3-ijLsJI "jUI jIU* V diljJ (jyAj LvLu^a SjuIjJI ^tcLuJIj oj utf 

Jljj VI (jiiVI SjL)J ^tj V jj^jJ! (jla I j^Jj . JaJia c^JsaJ! ljufc ^ VI 

. (j ni-rlt <LijL>JI "jLl,l /«i i~"t Lojti^. 3 ( _J_JUI 1 a . aj ' a 
(jl •» JaJI JlJLs 11 La 2 3 CjuVI (_ji£- j>c-jljij-ll aJJt Jla jlja^sl lJlSjjj Vj 
L^JLSj CjuVI (JjO L^jl^Ilal die L#j 4_i^3L>- «Lajlj (j I Laj (_plj^JI jji j c'^'.' 

i'j-&, jlj^Li jj^JJI i>j_as *jJa3j . L41I JJLa-lj cjLjVI oJLjfc ?lj^.V L*Ui J»^~ 

JlC.1 1 n* c\p- Sjie.cv'i/I Cjjso «_23 3-1-3 Li. JJlC. (j-a CjVLsJI 1 .lr I (_y3 SjcjIjJI 
CjJLa-j Vj .(_ 3 -ILi'2l (Jj-»- «La-jljJI ojui j_<ij (_y^Lc 4-*j^_cuJ! ^La-cval 4£js>- 
(_,lr j mi" m ( _ 7 JJ'^I S^tj'j (j^ ij^jJI 3j»jIjj (_ 7 jJ'i?l ^^'j <j^ ualo» i^JLuk 

^£jJI «l»jIj Lol iCjuVI )«-<j^>o (jiLol (_yJI jj£ JJI <_jjLa-i ajjjj ^-"'j 3'-^ J 

. L^-I^- MJlj-ilaj (_jjj^l (_,lr ojj£l£- Jju VI j I laj ^La 
CjuiLv «Lajlj_i (j-osej (jl (jLtujVI » -iia" 1 uj (J_a> ...jjLtuJ (jl Lui LJ <j-*JJ 
i_jjLajJI '"'lj uig (j-o (j^-JJ Jl2J ! Cj I j-Jo^J I CjuI (_>Aju I J " I laj (_jjJI (j-oJL>JI 

j_u^ (jru jjjaUI c-I La" ■ "I Jl3 (jLuJVI i_kj! (jl JUJ.I !J^a> ^ ^j>3"I (^lll 

JllLiVI *lj_C.V jj^jJI (_>a_tJ I J 2 1 laj (_ylll (j .ii-a-11 3_ljL>JI jljj.1 J^jljlJ (j-o 

I j 2 1 Laj (_ylll u .ii-rll 3jjL>JI jljJ.1 S^ejIjj (j^l 1 n-»-VI (_y3 (jl 1 m'iVI J iluja L«-Lu 
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cluOLlSjl <k£J 

(jj/ljlj'^l 3j»jIjj LiLp-i I ^j^'-^j jjC't tt I j ^ I U" (Jill 2^cj|j_!l ^Ir i_3jjiI]I 

A i u,~\ <lLut»- 2jj lac «LxjIj (_gi i SI a ■"■■ LiLa (_pL<-u ij^c SjLiC (j4^ ' ^ j* a^-J 
(Jl mli nl ^1 Lu-ul (Jj-*-" MJ^f* O'^ ' " 0'"*.' I"*-* '- c -- i ^J . 3iijJi]l «L*jIj 
(j^lx-i JiJS (jLwl »l oUII JL»-i (jl (_ij^iaJI (j-oj .(JjIjjJI «LlSj (_p-a (JjLcuJ! ! JUfc 
1 1 j j j ^j j ^Ir i_2jj<3 /<u I <j l_i 1 -a-~n j»L9j 2_LaJ 2JL>- (^ S^UI o jui J i^aa £yi 
(J-jl m i nS it 2-(_^u_il jjj» j<s_<-ul-> i— 3jj(3 L-upjIt}\ dl^^ . ,.\ SjLa L^JI Tciiajl JlSj 

.^Vl (_ji»- i-l!1-l& pLj3 cJlj Loj I ji .J 
cj I) iii -»J 1 cjLjI (j-a I j < j j U L4I0 <u '^" (3S--4-1 L° 4Jfij iCjLsVI 2_ajLiLo ( _ t s 

I j I » 3 a \ -si, I j Sijijjdl 3_uLl4jSDI jljj.1 (_)-aJtJ jLii-l (^ pjj^ajll I Jl#j 
3j jL>JI jljJ,l «bi^o (j itajj Aijiill «Lol Jiitlij/I (jSLxj 14I0 Ljaitj (JjlI L&jLjii-lj 
CjLlx-SLi jl_ji>-VI CjjLl>-l (_ylll ^IjJk! j>J-A 1 j 1 a >i i (3^-4-i ^-i^>-J 'jJ"'T 

. ( _ T iSj>JI a\ JLJr'li n^Ll •» 1 1 aJ Sjilj 

CjLjI I j ^ 1 1- * (_,!]! S^UI (_ t j*j j^ijjj>JI S^U JjJj ^Ir jjiiil SJjUt^ ujS 
^j^ * * (jl * )jL»_lJl (>Jl_A jj-* ■*■ ^aJSta i L_ Llj (jl (j j 1 n Lil /- i n n 'kJI j^I^S 

(j^jj£l!l cjIj j (j-o Jjfi jJlc (j-o Qi^-" lt-^'j 21 1 ill 1 nil 2 ojS" 1 n U cjLJ^c£LII 

oJl^j tLxJjtJI /s-flj (<sJj . La Jl>- ^1 /j 1 11 n-»J1 «LJolj^ JJ^^ < -r ! * J ^ J ?° O' * j'-^"' ' "" 

(jilj^ cjLjI (j-° 2_uLjjIaJI j^LjjsJI 3jLo Vjl IjJ i^aa (Jj iLULpcl i_>jLaI]! 
(j^LiiL! LiLp-l -"3*' a '_* i_g JJ! «lj^.VI 2_ojLiLa 3jLc *Lxi«JI * j^" • •■_' ^j 

^^3 L*Ui I^LlS Ji^j 1 I Jjtj 2^LU3^I ji Lg-llc (> in-a-"ill 2JjUt^J 2.^, ,UII j_a 
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(j^j^SJI (j_a 3j!i 5j '"-^ Cllu (j-a jj! m^I ^^"'"'j^'^^"' 1j_aUiJ3 «UL>J1 £ju& 
La-a . IjjLLaj^iol p^Ji LJLJ1 JjJlj>JI i_x£jJ,I (JjSLj (_ji>- ' k>*a 3jii *j ■"■■'- f-Jjl (_j-tl 

<_aLijS! ^1 (_^^T J-i^ljlU i*cTjll <jl VI 1( _,,,ijj->JI 2Lilji jj£j i_j| JCo-l 
juSj i(j^j^£L!l cjIj i (j-o 3jj Sj Mif ^j-iLaJ (j-a (J3^-" ^"1 ' "I i " o' i£' 'U3i>^-" 

(jli (jlj ijjIjj->JI J-Aj o*^. L r~>^ *J^ (J-"-^ *^ L r~>^ \JJb (jl Tciiajl 

''■l*.!. 1 ^ 1 AJ^J^' Pj>^' t —*i3 "-^"J^- J^>-V 4lfl.il uA j .; ' *~* ~-~ ^ (_y3 j-"-ujI JjVI 

(j^j^£UI (j^a 3ji Sj Mif ^j-iLai uJlc (_gji>J,l jjJlj>JI i_x^ji,l I jut (jLa Ijl^Jj 

4_Ojl_2_a (_5-2j jlilM^JI ij lll-v JJ^i < -t ! * Jl ^ (_7^ y^*- j>J V"'"U L_ OJ-1,1 J-& 

. *_^ulj jji ^"'* cy^ 2-sVI ojuk 
-(j.i i-tell 3jjL>JI jljll i-a^iitj-^jjvVl 3_uLuijSLII jIjII £yi j_u^iiJLijij 

(J-jJLa- oS 4_ul JiiJI .jljJJ (_>AitJ (JILo CjIj mi-»J1 <_il Jii>-I ^^3 ("il<n" i ul ( _ 7 jJI 
C^ajiir"ii ill LaS i Lfc^-i£.j j>^' T^'j-^J jlj-htl » La a j 4jj .Vill .jljjjj jS i nil 
<_)l JIl>-\ » jlaj i "" (_^iJI j.}Lcaill CjU4J^£ (JILa 4Jaj • - • • 1 1 cLulxa-jSJl jljil ^j^»_' 
4_j^Lj-a_LSj| jljJLl ojui (j'-*.' d<-a JlJ-"i i ul JiJSj .(^jjJll i_!UJJI ij i"i-v CjLjI 
4_ajl_2_a (_i CjIj_Ju^>JI <_)ljil>-l »^'^ 1 " 1 1 ""' (_^-!l -ilj-ll (j-a LAj-lCJ 4 taj i ujjI 
^_3 I j « . a j j ij_uQJI fJ^J-u (_gj i"i->- J^JJ-aJ L^iaLj. Jjlj l*1IJij iCjLsVI (j'-*.' 

.Cjl^-ui^JI ^JL& I gq^ 3>-a^e T i3 4_coL>- J >l la rt 
» j LaJJ i "" SjLjJl^v CjLji^a Jal jJlL a I (J& »l aUII 7"l^-i (j-a (aijJI (_y^-J 
i2j|_^jJ,| ji^| ^^Jb a_.._.jUtl (jjuaU SjiUJI jljil JtV". ,„a olj mi-kJI c_j1 jua.1 

.SjjjLs j»I_»£.V 3_JIjl3 L&juilj 3jJl3 3jjLuijSLII 
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\lu^aik 






(j_o j-j-^ Jl-Lc 3j_2JI (j_o I Jl>- «l.uL>JI ojui )«-Li3j 
jl ^ i n j^-aJl i—iljJLaLi I &« u-^-~ ( _ T jkj iCjuI^jjsJI 

SjJs j_^ (j^a-SJul (jlajjijj 'j La-aJI pjJsj_i L&jJuJ 
I o K iJ-J-flJI 3JL>. (_y^ Li£ ilfruajLi jJLc jL-aj^l 

SJU^>J,I jLajfo'i/l i_aLiij^l ^a (j^n'qLLjJl L^JlJ-'i . n" 
. jLjc-ial j>j_<fc jo-4-2 Jjj-s 3 'y .; * I 13 1 jUiiJij 

tCllj mi^JI Jti^. SjJ^J ^Lvu-lVI JlJi£. Ijj I ill tld.Ut.U3 

4jej|jJ CjLilj^JI J5^i 4-u-ul i ii->- jl jJLo *-y'j J-^3 

3_<-uL»JI (_,_& g-xj^aJ jJsj 1( jn i •> II 3-iiL>JI jljll 
^1 <_£KJI 3JU- Js IcS o'^pJI J^ \lcu-ujJI 

. tjl i iiJVI sJ£. L^jj^ jjiS 

I /» m . >. 1 ^jl ) 11121 jJt£. p I ill! 4_*JjL>- £)] (j^ f*" C '^H' J J 

tjl i ii |V1 (_i_il (jLs (jlj_Lj>JI & j flj Jti^. j-jjSLj Lg-Lo 
i Lb 4_Li_»j>J,1 7c_i1j)jJl ^j-* J-^ U^-* J^A-* O' * ^°-* ' " * 
l_Lj3 j-jii^ 3JLl«j>JI jjjtjJI S^cjIj Jjii" i nj Jl3 j j'a 
4 Laj 1 1 tcjIj^JI (Jx2j i "_« JJ3 4JI Lo r-L^uVlj Sj mi 1 1 1 
Vj ijlj *! 1 miVIj (_p3L»ILaVI LLj£ J-ji"^ <t$J^£Lll j\ 
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LuxAJI {ksJ 

LojIj JLiLLuua (jl i ii tVI (_i_ilj IdJJi (J-a-fl-j (jl (_i_i2l »j^" i uJ ' fl-Q (_£jJJ 
iaIjjJI (_yi^. 7-jjjLo L-i-iVLa 1 1 ggjt.uk OjI£ I i j a itljIjijJI ' fljjim t _Jl jJSS i a" 

iSj^ojJI Ciljjt i"itu (_j-i^- (_ 7 IaLjtA jt_uji1i flUajtl I j^vl^sJI (j^ 3x.j^i5La ^ i jt I 
(jj>^ dlli Jlju «!^JI J-X-iJ . (jL>J! I fl.2 i " J}_^3 cr^** I •— ' J i5 :: ?-^' Lt^ f-^ Ct^J 
4 S t-i ua j<s-<-uL 3.}lc <_2j_*3j («-<i-!l ' -J I Lac I CjuL^J I Jj" *-g.-yTu cL-ul i n> ^ 2 La ' " 

ii_il ,^. j~*vl i_alj_Lsi «_o «!^J! I j 1 1 sej (_ 7 ^-!l S^ie-iVI (jj^o^ilu i_i!LLiij i/s^iJI 

(_jj| 4_caL>- '"'I Laj ' (Jj-u^i£ i«L»jIjJI CjI j CjLbj^>JL> La 4-Zjj_Lij (_>o^>o (_ 7 ^-!l 
(j-ul I n ■>■ VI (_jJI dll ■ >» • "tl ojui jo^pj (jjLLij .7tJ,l u^l (<U IfCliJI '*'/;'^' 

<LLa-j_cu_i 2 1 j i ..J 1-yjJ -^j->i V ^ii^a tjJ&3\ i^j Mill I j *«* i_2jj(j V (j^c-i^ 

(_jj| tcjIjijJI oJUfc n mil (jl 4-LlAJ (jl LuSLaJ La (_)Sj itljIj^I oAjfc I a i oj 1 
«L*j|j (_yji «LajljJI ojui (jl J j 2 ' a i L4I0 ciut-uj (_ 7 j-J! I gjul La (_jJI jl L^Jjj^sI 

LbjJ <-, umI dll'jS . I jXjfcj pLiilJI 3-=cjIj jl .i^LaJI 3jcj!j jl ij>*>II 

(S^.jJI (_,icj • LAjl Jiio L^J (j-ULJ jl Tcjlj^l Ojui 2jS L$J (jjljLOJ (_ 7 ^JI 4 Iji njJI 

dll JL>-J U^SJLjIj ^j LeaJt SjUlu (JjjLl2J «LcidL>- CjI Jl>-j JlJ>o (jl LulL^Hj-uI Lbi (j_a 
•» LuaJ (_yll! <lixi n^Jl J^>o (oJ (jVI (_yl>- 1— Lj 1 VI 1 ' " I j 1 a 1 1 3Jl>- (JjjLl2J ^js>-\ 

. LAjIJl^a (j-\_jjtjj «L?c_j1^j1 SJljIu (JjjLl2j 
i7cjIj^JI (j^a S^JljlLo pljJi u^£- 1— 3jju3 (jl (<s-<SJ! ' - ' I ' a c 1 j (—aj^l » jU" . ..jj 

i—aLLt^i ,j_o cjLj_o (ji_i ^ 2 j 2 --II (_j-3 j-j-a-i ■ j ** nil! i (JjLflj Loj^Jic (_,-Aj 
f - "-* ' ".' "^ cg**''^J 'j '"j H (j 3" '1.' S^tjIjiJ 3 j j 1 11 U 3_uLl«_iSLII cjLuj^>JI 

J $3* JUlj VI i3jLL»J,I i_3j|jJaJI Cx^sj -I gjjc i_2jjl1!I l-IjJlUI ^LajSLJI 
(jl «1_lj>JI CjI_LjLSL!I 1 _ya-»_l JlJC /ojiJI 3j^>.| ^j^»_' f-glaj 1 ""' L*Uji . 'jj-^ 
(j^ 4_JLc. "1^-jJ (_t^- ? tJ l_J>Jl i>J-A LlulS ^Jj ct-^*- T^'j^-" 1— aJUJtA (jij ^r!-*- 1 
j_L«jj tcjIji^J! ojui j«jij (jl » xLaj 1 •■" (_yll! Cjul^pJI (_>-^-itJ ' ' 1 1 i 3 3 ii—ijLflJejJI 
.aIj^sJI (j_a «j-^- (jl-J^Lo Sj mi r (j-o >j^»- (^1 I gjnjii-fcj i_b lil (_yl>- I g in 
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plj-il CjJl>.| 4_i (j^i^o (jl » ju*. ' ""' i_£JJ1 j-iSjUJI (2>c Ij-jjj cry j-A>^-" I J^iJ 

L$J (J-aJU (_ylll 3 2jj La 1 1 I j j i "*" aJ^Sj (jl aJuLlI JlJlo (jLcujVI (JjL>- J^Sj 
jjjl ^_A « jj-ujj^S^J )> j»c LiaJ 1 jlS La_ijj iCjLblSjl i ajaie^d Jul£. p i iitl 4_<_uL>. 
ji « (j_aILjj_£^J » (jlajj^l JulS . p i iill cL_uL>- jj i ■■■ J '" ! I la i ■■ i a L*-j_*Ii Aji (j_a 
4-Cj_ljJ,I 4_2-j-3JlJI t—ij^iJI (j-° JJlC (_,i^. (_£ji-=-J (jLcujVI ( _ T 3 ^JJL>J I I aiLm 
jlj-U » j U" , ,." LaJiJt£. CjJlxj sLxjIjJu LLml i n->-l (jlj ia^jcjsJIj (JIS i"ial 
fjj (j? 7-jJL^I i_d_lj£ iL^aLjc^vV Lagla i »j^".tl ojufc ^^3 (Ji-J3 ji 5^-il talXI 
l_L£ 4_<-3 (_Li.J-J (_£JJI t_J-S-l II £$j ^Ir <_flJ3jjJ Lajl L$J (j-oJei (_yll! 2jcjIjJI 

4_i_uL>- J ^ ' uJlU <( (J-ujJjS^J » i4jLxlDJ (_£ jjl jj ,^."tl 1 Ju^ (j( ^j-a /QJLjJl ^i£.j 

( _ T AII /j '^»" J-»JJ «<j2rl «LjT VI ij-fJJ Jl>- (_yJI LuljiJj i LiJ^C. L?J ' '*"' L)" <«>'*' 1 
t _ :7 _Ii_!l * JjL?e_lJl (j_a ^HH-^ (1)-* 0"Sp ^^^ ^^>r^^ b ^ 3 " Lr^i *- ?c t ! - * : - u 3 ^-p-*- 1 i f~'--- 

I j I S uij <jdL<jjj>JI (<i^>- (jl iSj-p-VI cjlji i ntl (_yi JL>J,I I jut (^ cjj^jvI 
ojui l_Lj£ L&j_uj (_yll! S^ejIjJ! p^J jji^o (_yi!l J^l^jiJI /o-aI I o <* plj_ill (^ 

/OjiuJI «L-uL>- j j i "^"t (jjuj/VI ojui (_yi^ '" "Jj La-lll (_JJl>-! C<.o-l3Jj iCjLuJj>JI 
(jl Jb V i3jjJij>JI 4jj La-Li I oJLA (j£, p K" t (jl (_Ll2j .CjLcjISJI • a u as a J-Lc 
/. La »" (_ 7 i!l -lljJJ (_y3 L&^Sjj i_^vI^JI 2 j i nj^jJI Cil a^aJI (jc La LgJ ni i_3jjlJ 

. L^j (j-^1 1 H-*. jtl (jSLx-i 5j_»_c_a 7c_jlj)j 

(_J3 '_" 3-bLS J3^ L)' J-* '•S|>»l i>J-A 4j J-;1-<4j3 (j! <-;-^«J La (Jjl (jj 

» jl-^"" ""' (_ 7 ^-!l Sjjjcjal (_>Aju ^1^1,1 0J14J (ji^-* O' L ^J^ /ji^Jj 1 2 ^j 2 » a JjJl>- 
a LtlaJ I I JL& j2 a I «utl 4jej|jj ^IJLa j < i"i t (jjtla .jciiuJ! 3j^>-i ^1 J 1 aaJ jl 
(jjta^ijj liJLuij i/ojiJI ^ SJaJLa /yjj jLflJ3 ( _ 7 jJI «LujJ,l j-Jfi- S^jc-i^l (_paiu ^ La »j 
SJjLs j-lC. S^UI C^jl^ lil Lai 2 2 La i 1 1 aJJt, >Laj l _^j]\ i_il .^.^Vl e^ljial «_a 
(j^l 1 n-vVI I ' - ;'^ 1 *"' (jJ L4JL9 iSjjitj'ii I (jja /_ 2Sj La ^ La »" V L^Jl ( _ T JJtAJ .jjlu~.lt 
.2^e-jlj_!l 2^jJl£. L4JL1 jljj.1 ojui JlLa 1 a-i^aj jl LiJi^ju JlSj Ijji 2j»jIjJLi 
,3jJ-Ilj ''LJ i— cTlSLi ;_£ jjl ja_L2JI_3 iS^JULLaj Sj—ui jljj.1 ojufc (_,J^- ^iiLa^lj 
j_j_a-i ji * J La " • ■■ ' Vj i«LajljJI «Lx-iJt£. jlj^ 1 Liij_j£. j (jjljiitlj iCjIjiaJlj 
.jojill jjjjla jjc el A I". ^. 1 1 L^.ljji (jlJ jl I J Lu 
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i_jl\ al\X\ jLitj J naj (j! Jj ^La i^jtjIjJLi jjlAJ (_^ 4JI dlli (_,lr l _ 7 lxjjj 
(jj-S j-J^J (jl * j k" . ..j (_jJL>- I j i iil—La jLitoJ! I JJt juSjH OJ^i O'j «<-2u jm 
(jl t t^e_i (Jj tp i iill d 2 la ' a (^l SjlXI 3jj?e_)l J L^aJ (jl /. ^ ' Vj . p i iill d 2 la ' a 

*i mi 11 t—il La-cl i-sIjJsLj SJa^ptll 2 "S^J ^ *^' 2 S . U ^^ L^jLjjJj>- i-JJJj 
jl j-S i ii II (_p_a i«UI ( _ T 3 S^S^J ajLil <_)j jj (jl Jaj" i"ij 2j . \-$Jus (_J£.Lajjj 
I (j Lu (j^o^LlII CjJlxj (_^ ;UI (^ L^jLjjJ^j. jntj t_!jjj 0' o ^J <J^ '7^1X1 
L^jjJlJLj <1j*-jIj_L1 4 i j i ii 1 1 jljXI (j'-*.' j ji"~ JlSj ' -ll ""- VI CjuL^J (j^-JJ 
L&JlcLcuJ (_y^ n£j-& Sj-J-o «Lu-oL>JI ojui I gjIajLi j njjjijjl ( _^& (juj jJI u 7 i^ 
Lj^LiJI i . Ir i (jIjJl>- I j'" (jjSii ( _ 7 jJI 2_2_iJ3jJ| (jjijJI 5-S-iIa JjljHi.1 (_,lr 

./ojiJI ' -ll uac I i_aljJal (Jl^H^-l-J >-$J 7r « i n"j 
HjLijjill I gXiLlJIj ol LaHil SjUl ijijLS I o it j i(j^jj-aL>JI (J-GL& i_2^iitjj 
,jJi (jlj iS^tjIjJJ 3_i_i_ 1J iJ,l jlj_<JJ (_£jji^l ^l^iJI <j£: Llui <-3jju >Ls 

LLj£ oj-jjj Loj CjULj^cJJ (^LuijSLII i_xji^lll (j-u l- ^^^ <-ilLui (jl (jAa-JI 

5-ul-La-jSJI .jljj.1 (j_o CjLIo (jj-L-JeTiJ (J^-uLl^iSLII alS JuSj . <^jejljJu (j-ul i n-vl (j^ 
Ljji^.1 1 n"t /<sJ 2 SiaJllj SjjJoJI jljJ.1 aJJt (jSLIj t(jJaJI I Jl^J LojJLso J^L»Ji,l (_y3 

jL»-_p V dJl *r. iij 'til>-ll lj^-A (jr-!| f Lg^V lV 9 Lfc£^ c^aLbl Jj itjji£ 
V 3jLo ^V 3^ U » tl .-.I A ,^ tl jjfj tS^tjI^JIj t-uS^xll (>u S^Sb 3^>Lc: 
j-j-C (Jj^i-I J^l^. ( _ T 1^. JljiIUj L^JI jJljJ (Jj (^LuijSLII I fljj^j3 (_ T i^- JlaHaj 

3J „' *-° J-*J "— '"3^?^ 2jjSLl,l CjIj jJI i_xjj^3 (jl Jjlj Lij^ -» Jaj| Ji^j 

(_JjoL«JI jjfc ioLjj_)^tiI (_,x.lj^JI JSLiiJI /<u-ul 3^Lc 4 jlr j I La jj iaUJI I^K A 

3 .' - J " cP-*- 1 "^ *-*-4^ '*>i-*^' L^II^ejIj Cjuj^>JI ojui 7=-"-° (_3-^ (_ t j-uLj/'2| 

J£LI ^yLljJJI JSLiJIj . JLsJ.1 I J-& ^ LoL* Ll>-<i 3_Sj^jJ| ^lu-oLiLi aUJI 

I JljIi I J j a (j^SLlj S^a (_p (_yjia i A j j ■ a ~- ' ^wH 3 *^JJJJ«2 I i J a J-i-*^ "^ 0^" 

jl Jl^vIjJI ^jaJJ JlJSO IjL^Jj ii_J^Lj2| (j mli-l CjljjJI 4_j£ l_J_pJ i«.j^>JI 

.j_l»jj v sQju 4^ejij sjl>.i^ji s^m 

Tvl^IaLi R. W. Moncrieff lJu^j^ ^jLibSL^VI fJLJ! ^jlSj 1 949 ^Lc ^j 

CjLljLSLII (_j-3 p mi II «Ljj/L>- L$j (Jjjjj (_ylll «L2jjJaJI jj i "^"1 3JjJl>- Sj^Jij 
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l^jJI (j^jJiJI till JJ aUJI i>jLL>! ^ L^jLia j-l^iaVI I jjt *Lv JlSj . <LpJI 

3j^je_>l J I j *" . ..V SJljlII 2 . ^ , ^ ^-" 1 1 Lj^LiJI (j-o pl^Jl L^J p Mill ■ -il '^"- I 
(j-o J. 1 """ "_' (jl ,*_ ^"' ' "_' J> (_pLtuJI JJi^tA I La-l •"■ ' L*J3_^o «LlL>- (JSLl (jlj olji.1 
Jl^cj . jlJsj-U IJlj* jo^jc^vj JS i*i *_o sLsjs^vj A K mi Jj ajj La VI Cj Lb_>^>J I 
(_JJL>-I (J_<j/jJi i da j •"■ * II «J3jJ,Ij CjLIj^sJI Jl»-I (j\j (Ji-ljijJI I JJt CjjJL>- 
SJLxJI aJJt ^3 SjcjIjJI i n.^jjj .SLsbjIjJI (ji^. <dVji] ill ^1 Cjli^ull 
((Jjja uutXIa (JJjIiLlII » <L2j_sJo ^_ui Jl>- ^l StSLaJI ojui 4 j iSua . 'LJjI 4^ejlj L$JLj 
j^>-VI 1 _ya_»_jJI (_i «Lu-iSiiJI Sj^vVI <_>^*J Ct-LlTlTj jLa-JI Lg-ajiir" I nj (_yl!l 

.J-LOI I llll (Jl <<". ill (_j.ll <1»-L>JI (jj-i 

John E. jj-al u>^-) al o U II jlj>-I aLs i3_jJjV| S^ejI^JI ^^ito jaji^tilj 
j_uu3 (_ T lIlj I J "j • '* (jJ-II -ilj-U (j-o tlilLa ) i^ajej ( 'jj* ' "*^ Sjl^Ljlj Amoore 
> j i ii ^l .jljJJ oJui i gju . ^~i I jl t- i^^-*- 1 *J' jtjuajl JiJSj .«L»^L>J! L^jejIj^ 
tSj^vlj «Lx_llj (_ 3 _5 L^_La «Lc^_4^?e^ <_p tiJj)" i"il tilx_pe_J t«Luai_Uj CjLCj_4^e_« 
. «4-u-uL-u2l tcjIj^JId jl ««Ljj2l tljIj^Idjoj-uI * j I nil 7cjIj_>JI tfJLA^ji^- (3^1? 
j^alSDI 3^cj|j L^J i_*£j-o 3jLo ^yk: JJ>J La tilLilfc jl /sJUJI I JUk JLvj JL3J 

j^SJu V L$J2 3_jjjU «L»jIj jJljjJI i _i Laj. «L»jIj CjjjUcI (j^>- cr^- iCjljSjJII 
(ji J ii'ull (_^oj . 3j-<5i£. ^yk- JJ>J ^ -iljllj CjL^_>J,I ijja JjJS ^JlC (jrU VI 

(. j a I Jl^Jj 'j-i-^l jl (j^-fijl (j^=tjlj Jo^Lli.! (_^c I niil 4j^JliiJI <Lxj!jJ! 

■ jj£Z La IjjU 
: ( __ r Lj LtS £L_JL<t>-l ^jj i aJ 4_l)j2| * J i nil tcjIj^JI j'^"- joj Jl^j 

S^tJIj - £-!_L»_iJl 3jcjIj - j>aj-!l JbeSlj-i'lmtl 3jcjIj - j>aKJI 4jajlj 

a uic «L»jIj - SiLflJ «L»jIj - j-jjVI 

tljIj^u 2^ laJLjl 0J14J I S-lLj I gj^ 1 ■■' (_jjJl ct^J 'lO^*"^' ^_*J^ 7t51__jjJI (2>o 

4S_>~( Mill <t_JjVI 7cjlj|jJI ^JlC (_yi^. SjJJU «L»jlj (_p 4jL_Lil3 (_i3jJJJ l4jjjQj| 

j_u^ Js>- ^\ 2_^ lalll ojui (".0 itL^u J^j -«Lj£ L4I0 J£ 2 1 1 m'ij 1 Ja-iljj I ^S 
ithjIj^JI (_^a 2_uL^j V I jljLC? liJLuk (ji jj 1 ^""' L£ Jl^S ij^a'i/l Ja-j ■ iUJ f^ 
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(j-° Jj^ -iJ-C (jrS 2j»nUtl £jljjJI ojui J£\ 



(jl '"■«* I laj i "I I j iS jj 



. mJj^»2| tcjIj^I plj-il (_p 3 *"""'^ o^-*- 1 ^-^J '^rj^l J' 4jj-"L"i2?I ?=-j'jt>J' 
HjljJ^I JLa_a (_j_3 5j SLiJI ojufc (j ■■■-''' aJlJ-"i i n't (jJ*-t3 iiiUi (_y3 Sj'j-C- Vj 

(jljJl 3Ji^Lj (j-° 1 3^1 *" "^ o^Lx-i iCiAui-l ■ i j " iL&lj-i (_ 7 jJI (jljJal > jq-»-^ 

3_jL$_i ( _ 7 3 (Jl ^" i "I «Jalj^ 4 < j i n liJLcji (JjSj 0' **JJ talll eJ-tb rjjuaj Sjj 
4 j j i ii 1,1 CjLu^j>JI (Jl j*" i "I (_ 7 3 L$-La JS (_yaj^a acjj (OjSJI *l Slax»J i -J I ua£ »1 
«LxjIjJI (jl CjLjVj ,2^. U',11 jjjufc «Laj-a (j-a (j^acHilj . 4jJj2 I tcjIjjJI (_JJL>- V 

«Lx-idL>ij1 cjL_u1jjJ1 j^*' cLijjj>-] i«L<^?t>.j £^>JI (Js mi (_ t 1^. L_uL_ul juiHaj 

(_ylllj ij^al£L!l SjjcjIjj (j^l i n-»-VI I I^iU.* fjji\ CjL^jJ.1 (j-o j^j£ jJlC (_,lr 

. <_*£j-o 3jLo (_,lr L&jji^. JSJji 
CjuijJkl oJui (Ji (jjt^pjl/! (j-o ja£.jJu <AJI CjL-uljjJI aJJt (j-o p LaJI jJL! 

(ji L^lu 4jLi3 (JJLLa jo-jj V 4Jl VI 1 j^alSLII 3-=jIj (j-aj So^Ij SjejIj <_yfl 

ai_4j «UilL?t_a Cjlc^_4J?e_« (jjl t 1 1 n" M «\JLjJL>JI (_^ CxjlS (Jj t L$jLu^>. t <^>J 





Hexachloroethane 
(jQjl Jj_3^ j^j-tjil j_ti 



Cyclooctane 



i_3^ii>-VI (Ji (jLaljJeJ I 1 J 'I (j\j£jj,l (JJJL^J 4_uj^>JI ^ JLu^aJI (j-o (j^jjjj 
CjIjj (_, I f VI «LxjJ^v (_gjJLa_j V (jj-j^j J^^* I -1 J '■ " Jj^Ls i(_*j^l!l (_y3 
(_,_Lc. (_g^_LJtJ (_,_L^>.jJL<k t_x^^a I ci/j'<a (^liJIj i(JUvj|jJl^JIj (j^J^SMI 
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j_u£L!l i—S^Lli-VI (j-a js^jJuj . (j^j^£L!l (j-o (j-Uj jj A La jjj a j^ISLII (j-o <-lllj i 
4^C-jlj 4 I Mil Sjijvlj «L*jlj /_i (j[£j~li"ij I 1 J 'J' 1 * i(j-Lj£jJ,l (jjjui L-U&j3 (_^ 

<bl iVitl ! jbfc ^yJI mJ-SJj I aflin l£j" ifu a jji-T }LoLc liJLufc (jl Jj Vj i j^alSLJI 

( _ T a 4-iLSjjj L^Ji (j^-j3 ij^alSLII «l»jIj L^HjcjIj 4_uii3 ( _ 7 jJI Mj^i-al cjl<j^>JI 
3j_£ iLufc ^Ir cjLjj^>JI ojufc J£ cjjj jiia i j j j£ Jl>- (_JI ^^c.IjjIII I^K .' 

(jL£ jJi-S iLg-aLfcjvt (j.3 dJJjl£ C^LiiJ La£ iSjIjGjjiV! 3±al£ (jj£j jKj 
Uj^- (_gjl_tuj aj^"i i"i-»oVI) ■ aj^"i i"i->ol 4 < w n (_,i^. J^>i "^ LAjLLa^l ■ La 1 "j" a 

. (>**< aj" I i nil (j_« *)->• (JO M rt 4_il_« (j_« 
(J I ■ *" 1 " > ^_)— L<a jJ I <_ojq^eIUI ojSLj (jl Jj V t5-a> LaJul oJl^J I axtlajj 
3 < j 1 11 /. I r £j_LsJs JlJ_)-j Vj i^LcjJI 4 j mi j J'C mi II j-j J "1 1 11 a jlj-U oJUfc 

•((M>ii*«il) 



\ ,. > , f m 1 1 1 1 1 il 1 (_ajaj*jJI 

3_stj!j L^J (j_^3 (jl jj V J£LiJI Sjj^I oLi5jj>JI £j-*^- 0^ ^ j£ 

<J1iLjj_)j>JI iJlili jljil f-J-a^J- C^JlS^ LoLaJ (_P=jj1!I I jui 3je-i^5 u^-p -^J 'J^^UI 

.j_u^ Jl»- (_yJI j^alSLII S^tjlj ^ 1 miIj 3jcjIjJI ^j uJls L^J tJ'C Mill Sjj^SJI 

>_u> (jl (J-^-jJ isLjejIjJJ 4-lu 11 II jljJl! 'Lj-Sj (_5J^- 5jj LaJiJI j>J-A j oj i LauU j 
(_y3 <1^jI iVia L^jLjj^v (JjSLj 3Jl>-Ij 'LjJjl «Lxj!j (_y3 i-i!j"i 1" "t (jyjJI CjLjj^sJI 
«L»jIjj !_yj\ 1 11 ->-VI I t-i-la »" (_ T J-!1 -iljJJ ^-J-a->- L*U!i (JlILoj i/<sjaj>Jlj JS i"ill 
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& *^ a * iJ& ^ 1 j'-2^- a j aL«JI I j Is •"■ l _^ (_^a^2i! sL^jLiaA L^jLjj_^>- <juLs dJLcuJil 

*-x43» <j| J^vj dllJL$.(Aj j> "i':i-»ol) 10 (jJ1jo» (jyi^ I /KjlUa! jSp Vj i Ktl 
(_C.I>AJI l(jK ui ,_£ S^jLiLa L^jLjj^v lIuL? ijjjfcjJI S^cjIj /, la «"' (_ylll -SljA! 
La d i u,] A \ i -»o 3j_<JL^5 p'j^ "^'^^ <Jl»» Lj J i ajj l^j J" i u a Li^sjJS 4 j ifgjj 

. Cj-lJI 3->j Lj-Q JlJ-"i i n" (_ylll 3^LSJ,U (jjSj 
4 j miJ jojiJI <LSiaJua ^fl (—ijjjso liJLui (jjSLj (jl Ju V 4j| dlli (_ji^. (_j-u-bj 
ijJLufc Qi^i o'j niLmXI 3jxjIj (jJajJ (_j3JI ■— ''Ai}^" *^ (Ji-I J^il o^J-^' 
jj_&j_ll <ij*-jlj_l i _u i ii U cliLujjsJI 4-j3 (Ji-ljGUl S^LoU 4 j mm js>- I <_ojjj>o 
«_j_o^>. j j , ,. A" ^_a j^VI (_ T i»- SJa-i i itxJI 2^j taJiJI ojui C^^tjso JuSj . I jSL&j 

j mi" ( _ r 2JI mJj^^I oVL>J! QJajLi (_d!_ufc c^JL? jjj L^sjjJ (jil! oVUJI 

!_y>\ i n-vVI I mU«* jjj LjJ (jSlxj (_ylll -i!j-U jj '•'*.' CjVLsJI oJLA 4liLaf (j-oj 
LjjLujjv (jl (JV^ ■SlJ^tl <>J^* *— 1 'Ai> J ? 1 ^ (j^'j"^' J'v Mill «L-ulj.i dlc^ hj-ujcjIjj 

jj^lSLJI «l»jIj_i (jjjLvu^-VI I L u «". a (_gj^SL!l i_fljjjajJI (_^ (Ji-I Jijj (jl » ji^"" "" 

I j** I i^ajl <_y3*j (j-3 (Ji-ljdJI (jLp.'i/l t_y**l (_y3 »_.U" , „" jjj \_^\ \_^ i^llLa 
til! j j-jj-*J 2fj . (_Jjl»-I 4j*jIj_i (j^l i n-vVI I *^U»"a ijj>.| (_ijjj>o (_y3 «Li^L>JI 
I 'I j i "**' (jl '"■<•' I laxi "I JulS i LjJ I J-p 13 j-jj-*J (Jj 'Sji '■-'ill aJJb (_yl^. L>-Jji- 

<IjLjj^>- (jl (J1-j3 Jiia 1 4-LajtJ I tcjIj^JI jl i3 jLiill thjIjijJu (j I <~n Iaj£ Lol 
Lull's Mil (_y3 <tCjJHaj (_jjS^1II (_y3 S-bLia tcjIj^JI aJJt, J5J, 4_ljjjiII ^IjII 
4-loj *_a 1_LLl£! Li£ 'U^Li» CjLcj^j^a i _ J _£> I j ^j * i aj c-u-Laj cil! jja 4_uLI^-iJI 
V jlj-1,1 j>j_<fc CjL1j_)^>J (_,_C.Ij^JI J*C Mill (jl Jjlj L*^ ■" Lalil Ji^j .tcjIjijJI 
4_ljL>j_$S\!I 4 it i"ill (jl (Jj i«LajljJLi (_)-ui i m-^-^/I (_y3 (_ T x^Lvojl (J^L«JI (JlLaj 
«_l«j^3 .«Lxj!jJ! jj J^** (^ (_, i 'n'j-ll ' .' j "ill (_yji CjLujjsJt j>JL& I jl i -- i (_j3JI 
«L^>-j^ 4 it mi (Jju>o (jl Lai LgjLjJJj>- (jLi i ^ . ajj SiLiill cLajljJI CjI j jljj,l 
3jaj|jJICjli jljJll (jl (Jajv ^ iCjIijj^SLMl <_il jCo-l ^^k: SjJLaJI L^J(JjSj jl 
7c_La (jr i^. SjJl^JI LjJ (JjSj jl i«LJLiji iI'iti'i LjjLuj^v (Jjjj>o (jl Lal tl iii+ll 

.CjUjj^VI 
7c_L^aj I J IS Ij ii La 2 3 (jLvuJ^U 4 j i m'iIu dje-pe-i^a 4jj kill I j>JLA J-P-*-^ "^J 
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ffluuuJI 6*jjJqj 

J .' ""' '".''J "*" " ll i-dJJ^J-J-«-tILfl . jl^-pJI 4SLU-* jl>^l (ju ^-!J^ JL.'^"' 11 

JjU !_«-« i JL>JI /_^ L4J ^jQjJ jl < n'11 11VI tjjL>^ CT^ ^tHW*^-" (JSL-ujJ! 

4_g3L>- <_o-jjL>o uJ^- i_£_ji>«J Cjlj-iiu^JI ojufc ( _ T 3 j I < uui 11 VI (jjL^S (jl lt^ 
^31 *LxCjJ <jj-ll£ Lufc (j-oj 'lSL^' '— 'yj^? Cr^ jl <Ju i! -ilj-oj i4J-L»-a (_flJjL>o 

VijUjJj .f-jjjj^^ jljJll tfJL^jaijn'nnU L-ajjLtOJI JlSLil<_2>Lli.ViiiIij 
(3jj-u <jl!j£.ji».|fjj (jjj fl^jLtagl I (jni-ylt SjjLsJI -iljlLi fl^JVI JL^-!^Gj 
ij^>-VI Lg-Jaju 4jL! j<sJj(3 CjIj mi->J1 » - ;k > ~ 1 ""' (jl Jt j" 1 nil (j-o «UI LLu (jl LLl 

*jj Uj! JLuLajSJ! aJiUI JLil^J (jV itdJj SJLclxJ 3^t\;tl a jl* LU j£J3j 

(—ijjLjtlll aJLai (J Is i"ii^-ijuj (jl jj 1 aj i jl I nlr ' . 1 » 1 aJj i4j-oL>- l-ojjLso (^^ 

lj_uJij (_,j-»j Ijui jLa ijj>-I pjj <_fljjL>o 4 1 i"iu\ ipljj^l jcvl (^^a L$_oLai».ij 

. aj uuJI pj-J ^Lol£ 
d I «iSa ^jjjlj (_2-*J tCjLoLSJl 1 .-» n -»■ rt JlJ^, 4_uoi_uj 4_<_ul_>. p i iill «L_ul_>.j 
V (jjejj . jLia£.VI (_p (OjiJI (_yi^. J^<4JJ(3 (3jJl1II 4jj/Lv (jj (Jj i(3jJaJI 4-<j/L>J 
, >■, ^ >Jlj itJUIj 'J-llj 1 jj_L>JI '-(_^-* plj- 1 ' <= *- ,L ij' *j Aj*IaJI (j-« <— 2jJ>-i 
I 3 "J * ^" J ** i»uVI £^j9 C-IjjVI CjlIo ' a 1 a j 1 /j aSj 2 «L*jj2l pljjVI ojuij 
Lu-ol i n-*-l ^1 oS" t nl (^jjj /n i 'ill «L<-uL>. (JjJj ^J- 1 (J^ 1-4^ (J^ 1 ^ 16-1 (jr^ "V"*-\ I 

^SjGj Lt-LO--^- LlL«Jj .(JJJLlII 4jjiL>- (j^a LjJ^2j '/90 jj£, ^Jj'il 11 U (_y^ p » U 1 1 j 

l_Laj_il j 1 11 1 Lis LiJij iaISjJu LLuLoal jU^. lIjzjSUI -»u ' u-ojcj V LiJi 

i^ljjLjl <(«Ljj_tIj» -^ * la * j 1 mi 1 2( (_^>- (J-JJljjI joLcioLj LjjLi-u^j jLLco (j^e_ij 
jciJ! cLoiiJLo (_5-l^. « Sjj-JoJ I » oJui SjJcjLi (Jji^J,! «I^JI JjlJ-a )«-i-«-i (_JS dJJij 

. I j ^.L (J-OJE-I V (^LlILlJ L^lljtjljj (J-u£EJ ^L9 

i— ll < 1 lu ->! «Utl iUlJ^ JujlS i4^vjjlj-a 4-tLtC (j£. SjLl^. a I * La 1 1 LlIjIJjj 
(j_o (—fl-ial 3jj>-J^ (_jJI «Ltejjj oj LdaJ I SjJtj'ill (_>^a-»J ^Llo J c I 1 axi jaAII (_y3 
cLSJa-La (_k 1— jl '^ c VI CjI_jL^_i x_o Sj^tjVI ojufc jj^tA^ijj (jJLufcj i(_ji-l jJI 
4-lLx^: ^LljI l*L!JlS 4 i~i i Jj 1 ' La 2 a -> I « U 1 1 jjjjtlj V LdJju £>seJJ i/ojiJI 

.j-^ll 
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LuxAJI {ksJ 



. jilxajSJl 4jlL tcJ,! (jJI 2 ij I U 1 1 CjLojLlU (Jjjj ( _ t 3 Lla ^Qjj/LsJI (juuk ^jLjujj 
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jlJuVI ->I>°J j-j^I -il>° 3JU. ^ L& f.\^i\ ,jjs 
(JjLjjij-II (Jl mil ill i i qj 2j Vj .(jjiJL>JI CjuiL>-j 
(j^LJj „Ura LaLJj^j ^jUI cjVUJI J^ 4-uLl<i-£JI 

iljLaj I t 1,1 JJLLl dll Jl£ aJlJt" m"t J-jL-ujJ! tfj_lfc 
<j-jLSL!l J in-v Jj>.b CjL«_jLl1!Ij JJlljVl jl Ju-ajj 

U-'cS-ajj . u^LiJI aJJt (j-o (J^Sjj (jij Jj V uLjijI 
LljI I i o \c lil 4-pJI <LlL>JI 3_ut&! (JJ^s jJLaJ jl 

3_«_^ (j? L-^j-sf lib ' ^>^^v (jj£3 ^1 L>UJ! 

4_jii.j 4jjJI 4_jii. J-4X. (j-a /^jfc l^ii ui ~i i n i ^^jJI ^I^JI 

5^Ljj «L2-jJL>JI ( _ T 3 (_yjfc L^JjJLi 4-«J£ (_pj i L^J (*J-2-> 
. <Lu najtllj "LtL^ajJI bb>i. (j-o i_2 V I (j-u (jjljuil 
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LuxAJI tsd 

1 1*' j t 4-LaLi 3-iU-l LJj^vj U JsLpJI ^^ La I ;...;,;? UJLui l_L»T jJj !3l_pJI 

«Lc.jlj L$-3jj2JJ (Jj i(_*-i>-Lcl (j-o jjSLJI \j*& "^J^ 5 ^ *-° l_P ij-^ Lh-" ' flllsej 

. <: ^J^>• j ^ c (_£j_j*.| »U m)|j iA-ij*- »lj Mil t-ilLLA jl ^ ajj i ■■'■ * i_3j_*j ^j— tJ J 
' a i ojj <j^->- (_y^- '~p* CjLljla L^iS i3j_flsjJlj SjjcjIJIj (jl uar»J la (jL^ijVLa 
3 * * ' °i lt-^' lS>*"^'' ftLuial (_^ajuj JlcLHJIIj Jii^LcJllj (JLlsJIj jj~» i-*aj| 
(3^-^-1 (jl Ij-J^S 1 nlr ' ■ i * • -"Jj . SLpJI (j-° "^Li- 3j^oL>- *Li-Jul L4JL1 i jL-u-iVI 
3_oL$JI ^jj-aJ\ j^tj (jjjjljG-1 (jl Jljj VI (_^>JI J-^-^-J Ct^' *C3-^' <JV 
(_jl^. i_2jjtl<JM (_jJI '"»» LuJl^j (Jjlj-9 Cj-^J tfjicoill (jJjui (j-o (_p (j-u 4-«jL2JM 
. SLpJI a j j a a 3J3jj<-a (_i uJljjJj V I j iS Ij i/y>j| ^^^jSiJI 
3_}l_« (j_a jjSIij »l (in nl jj-i «Ljj>JI sm miVI *_ua^*. jl (jjjij-aJI QjJb (Jjlj 

3_La^La 3jLo (_yjij «Protoplasm» «AJ^Lijjj^aJI » j<u-uLi <-kjju (_*jf^i!l Sjii< a 

3_jj_lj>JI '"' ." c I aaJlj 4_pJI 4ja .". i*vl *_ut»- I Jj a (*-"J iu}L>J! (Ji-l-i *-23 

SjjjLjiuJI 4-u-ul i ii-kJI j-& i4_pJI j-±£-$ 4_pJI ^Luial (j^_) ^^-ilJI (Jj-^I'j 

jl 4 j i ill i ii ">JI-i I i it (_5-(-«-i V (j-stjj . . .i—Sjijia (jja «Ujjv Lxj (_^>JI (jjlS"l! 
" ■ ■ »>»»tl x^j-lm jl I j a La I c j3Q]l *-Jj-<-u jl uajJI jl (jL^ijVlS (^"^1' (jjl^-II 

(_y3 C)Jl>J Ji^ (_jJ-II ldI^^JjI] SjLjcjjjiVI f-J^-<-u (_3^>^l (j->l^Jl j' (j-"-*- 1 I liSlj 

Laj 3_)jJL)l •»■ U , ,. Cj^^o 4_ljI_iJ 3j jj UjLS I jl dlli jj i aj ' jl LuSLajj 
CjL^-jJlJ (^jIsjjuj Ji^ (JLajJI CjLi>- jl ■ U^\l ', , ,, .JLajJI CjLl>- £yl L^Jj->- 
l_<0 /- 5 j~ i " (Jj i j_iijj (jjj j-J-ij3 V I j iS la i SjjIajJ I j 3j I jj>J I (j-o d a u -» a 
/. 2 ■" Jl3 (- j "» 3_uLiII 3j JlJI Lai .l*Uj j-J^- r ■ '* ^J JL°J-" (j-° c^jl i*>- (jJk 
3jlj^>J 3_J^_jJI Cxx^ijJlJ lil j_l»jJI (_jJ3 IJljJ I J IS la njLajJI (j^ 5jvHJ3 4_cSLj/ 
ijJLsJI J-Aj I J *" >j->- J-3-i (j-3 Sj jjJM IJljI^ jl La a a| oLlo I gltlLj (j ii <\ Mill 
Laj .jilj^JI (_y3 2jjjJM rjLi- i^^-^' S-^3 iji-l *j^=-J J-^J^J i4jjjJI (jiaL) (_y3 
3j-j?c_jjj (_ 3 -ll ^j J * LtaJI 3j JLjl i>JLA (Jjj^tjJ (_yi^>- 3jjJl^s_« 4_u_aj 5jlij3 21 1 (_ 3 _d> 
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buot}\ ^UupUl Ji>l^ cLuoliSJI 6aJ 

/_oJI 3j_&LiiJI cdJj jji i3_pJI j-^j 5_pJI sLuio'i/l tj\j <±JL\!I jJj-^I'j 

i y J O **-"< tl Jjjjja {j£. «LjJ>j1 ^-jLC »M l"l ^1 ^a_ij Jl9J .^a-ijl SjjfcLliiJ I J_" 1 I " 1 

L ^°> I J '^ la i L$J 2U^-wt I iLijJI (j-o I'm ni S-lL^^I LgjjLa (jJI ' ajj^a3 J^ /, j' a 
liLIi (JLiLoj . L^jjLo u-ojij (j-aj L^J ^ijLXja In i"i I flj 1 aj dll j (Jjlcj 3_>-a (_p 
> 1 i"i a (J^Jbt^ ( _ T 3 Cct-iiaj I jl (<sjaj>JI ^^3 jj^jj j-«-(J jJs (_j-4^ ij'v 1 nil Sj^ij 
(jjj jS 1 n Sj^ij (j Sjxi " a "-^Jj-p MJ" Sj^LJI oJLA O^J ifUl (_5-3 j^ 1 nil (j-a 
dlli (j^. ' afcicJ (_J^>-I sLajjJaj jjsJj __ r $3 i4_pJI sLuial Lai . I fru££ yjJuJ 
(^Llo-iSLII 4j-0_>3 /_^ ' aJlae-i LaLtla (JjLuj ^1 Ji/lj jjiJu JAUtl'a (_aMi>- VI JS 
Cj^LcLalUI (j-a Cjljjiu^. (jjj^Ia (jx. ^ I » U 1 1 IjLjfc (J^eJ J-^3 tflJ in-v. 3jLa (j-C 
. "LiL^a^l aj 1 ii-v 3jLa (_j.II I J aj ■ aj Sjijjbv 3jLa ^l 3-uL_Laj£L!l 
ijsjsJJIj j_ii»Jlj (j\illj (jjaajJl (JjLuj (ji Jjlj 3^-0 (_LiLaJI (jL9 I Jufc (_ji^J 
» jl^"" " ' (jJj n>J 1 ii-v 3jLa ^1 (^1 JJJI (JjILajJI 4_JLojlj i—Sjju Lao3 L^J^eJj 
ioJijji^. (_>a (jlSLa (__;l ^yi jl 43^ i^ir (^ jljll oJl^J 1^31 J>j (ji LlLlS La^a 
. 4JLp j_^a Ij^cJJ V UV»" CiSe-JJ-aTj LaLaj Cjj_l*j JlS (_j-$-9 
IJlj* CjIjj^-j^ (j-° L&J-i^- (j^ '^H >1 ^' ^Luiu^l j^A-i i^JJI ^>I_>II (SiJ-^^3 
(jl_o-pJI pl^Jij (jl 1 n'tVLa .^jLClll ej AUaJ <i3jn-*J,l 5j Al taJI l*1Jj jjfc 03^-" 
CjLcjLS ^l (J^tjj (_7^>- LcajjJiJ jjiJj jlJL^s Lt-Lo--v L^J <_)MSLIIj .Uu^ll J^La 
(JjJS^Jt JjlJ-aJ l-^JJJJ (J^ :::t -" 'jJ 1 ^ 1 ,_, " *"' OuLjjJl ^jUa-j . Lfk«ul 4 j mi" dJLlu 
»l jmi^I (^ «L_u-aL>JI 0JL& i_3_>ju V (j^=-ij • I J ' "'^ 4 j Mil «Uuu CjuLu ^1 
(_LiJ>Jlj i(jl_ajj| «_a j_i£Lj jl_i_<^3 L$J (Jj»jJ Oj *- 1 a ^ I a i4_pJl^j£. 3juaL>JI 

.(jLajJI JJ^XJ JLt»- (j-II Jj^^J «Lbl «U (J-ujJ 
LJj Lai i4_pJI j-±£-j 'Lp^' ^Lufu^l (j-u (Jj^^JI oJui (JSLi l_Li£_)jLa (O-C-jJ 
3j_<kLl3 SLpJI (ji I g-ic sLSjju La (_)Sj 1 1 j . .. A> 3|_pJ| (^^c La Lu i"i i_3_>jlj V 
^jjJI Sj^pJI CjIj_l»I]Ij 3_ul_LaaSLII Cj^LcLalll l*1Jj u. u.1 i aj SjiJjsi 

.LMiJIJi.lj 



65 



o-*l\o-i*l\ 6 






^ a j , nLmVI sLlJI Sjo-j ^yjk 2LpJI 4_lL>JI 
LuLS ULc (_P-<u (_yjkj i»l '(*(" i ill (jj^ <LpJI cjLcjKJI 

i_L£ l_gau-seJl^ i J j a »" 1 1 £yi 5JLJL) 3-a-j-i (_,lr «Gl Oj 
5-i-Llie-ja tLja-i^a-Jul diLb^JI (j-a i_2 2l (_ T 1^, L4J-0 
,-iM ^ I A ", tl £^ja CjULo I J J 3 joJLj Lo ll_i_lSjJL!l 
Cil j I < II *_la>- I jj" (JJj^joj .5j ?< 1,1 4-ulxa-jSJl 

/<jl«ji ^k jlJsj . a^jj j 1 11 j (ji* a-aL^Ji a^^pji 

1ia3.it £yt Jjl jji I 665 aLc ijjjjfc ^Jj-J _JJ lS3t!-^? ,j ^' I 
(j^iill (jjjLSj (_^ d ^ IVT ', 1 1 ,-<! j , ,,^"tl (_>iaju -5^>-J 
JL»-I q\£ tillj^ «cells» Li^LiJI ajj/I L^-lLc (jilafj 
4_j_L>JI ' a Laj (j_a (Jjl j_<fc (J^jJlJJj^JI »l I < II 

. 1673 ^Lc a^l^pJI 

4-pJI 4_lL>JI CxjLS i ( _ r JU3jz (JrF?" lj-° (J^' Lt^J 
i/cJLjLj,l 3^JL5e_a ^_i£, 4iilaj a J t^Jj KiLflUJl «U^j5e_a 

(j-o j-jj^ *(j-^< *L<ji«JI (_jjJ (2>SLj (<J 1950 aLc (_yi»-j 

.2_pJI djUJI £>£, (JuLa^Ldl 

,j j ,^, tl ^_a 0UJL0 (o^c^v cjli <i_pJI «LlL>JIj 

(. 1 c tjl 1 n iVl jJ->- (j- '*- ,L i> a 4_ca^j (_p (_gjjjtl3 
^ i n~*- (_£^Hje_» Ls-Lu i L)^L>J1 QjJb ^ya Q^_u_a ^j1^>. 
jl 4 j I ->■ (Jj-j_Lj^3 4jLo (j-a t_)j_2j Lo u^C- (jLcajVI 
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cUoAJI JkAJ 

JiUj La-yj ifn i ""^ILi -^j-j-ll *LU (j-o '/40 (_ T i^- i_gji><j (_y43 ^^ii-l jdl jja_JLi 

?U,I (jjj i_Lu (jr^->- (_j^. p 1 1 1 7 JI (jjj (j-o '/I 5 ^^Jlj^v L^j-jLi. J^vjJ.1 «UI 

'/60 ^l^v tjjSLj pLXI (jl jLl£.Li /n 1 n-»Jl (jjj (j-o a5 ^l^v (»J-!Li .saa»_aJll 

' 3 J a M-i-^-J - ^ ' J-i^- ^iJrP^" j" _ T~ T^-J'j- 1 (j- (j^lsejj L^JI Lai i4-lL>JLj 

LoJlI^j .<>CLiKJI ^1 I^Utc-lI ajJI I jUy.K 4_Laj idUl ljuk ^ LkJIjiLi 
iLj^jSLJI (J!Lo 3jl>.Ij «LlL>. (j-a (jjSJu (_gl i«LlL>JI Jl^j ct^' d>SL^-!! 03^ 

(_p3jjj Vlj i4_j£ (jSujtJ ( _ 7 i «Ull (_,!£• i_£_oi»j ' La 1 "J (jx. C^X-U (jl «U JlJ ^Ls 

Sjo-I^JI <ul>JI aj^j cjVUJI ojui Jiu ^j .liJ^L^JIj i-aLiad! <jjKJ! Ijla 

(j 3 a i»l i"i"n 11I (jj-i Lt^* 1 ^' (j5l5aJ 3-oj^UI 4jo-pJI <_ijLL^aJI «_LA5tJ S-ij-iJll 

L$J (jj-S^-j (jl oj- 5 pLajJLij 'o-^'^' *— ' ' J ' " * .' 3 'o" *""^j <£j^>JLi aj-2j 

(j .^ai i | j j [j^LiJI (j^j^aieJ (jLa i(jl 1 n'lVI (_y2j 1 LlUJI CjLilj-pJI (^ La? 
■ J ' * (JS (j a 1 a -»"_' U^L>JI (j-a tL^jl mi" a CjLca-45=-a (_L)Lui (jl JLa_t3 itfljLa 
fjjuatfll (_K>L>- jL^j- }L5-a 1 < 1 1 '. j a f I j k: Ji-po V 3.}Jije-a 1 aSLIajj ^1 jStl ^^3 
^ -»■ , ,.sVI ^j ^. I , ^ " ^ I ^ xAjJoa (j-uAJuJu ^-oL>- j' 3^J {AUtlaJl ^j a I < qj g I a 
.-iM ,>. ^ II ( j_ a ^j ^ I ^- j It (^^J jL^>-J i(jaj>Sj| Jj 1 nSl (_5-iLi (JA (yalseliJ Ij 
ij->-X (j-jLi (j_a 4_ljIjjJI CjLflj-aJI (J-Sjj (JjjiLuU jL^>-J tp 1 'i"^JLj Zj\ uai\ 
^ JlC <; Ltj_A ^1^. y-gj^ T LJ U^L>iJ 1 (j-a 4_x-iD L>- Cj lX.j_4^e-a jj-a Q^SJLj ^>- 1 j I 3^J 
S^LUoVu n_fjj>-2l CjLlLsjlIIj (—ajLLijJI ^LlS-I (ju (_LalSjl [jj 1 null I gj ^j taj 

i-i!l i it (jLa cdJi «_aj 1 1 iuJa a ^LA«j Lj^L>JI Sji Ji-aj (jl L4J (j^Laj 3-jJlila 

. Ij^LiJI (Jj9 pl^j'i/l ojui J^ (j-u 4 j Mill «L»-jlj 4$j" Mill i"«l a-uaJI (jja Ijjii^ 
(Ji-I Ja ^-Sjj iaL»JI I gjS •"■ LgglajiJ jl Jl>- (j^a 3^Lc 3^xaJ 4_lL>JI (JjSjjj 
IJL&^JLJJ iaJ^LijIjjJI /<uj<Li 3^jju ^JJI ^^a^L^JI JjLJ! dili jljjsJ! IJLA 
(j_a CjLLa 4_^3 tt i i m*j i3_jjljJI 3^j^>J1_ij ^^-jLj-a-LSJ! Jal miiIIj (JjI i nil 
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u-ttj ,J_.U~ ,,.tl L^ioj i^jjZll L^l^a ipl_jjVlj JlSLi^l iaJlkXI cjU-u^i^JI 

« LjjjLjjSjILiilBj ijj-ikjJI O I I) La "j k(CjVjj^"i> i nil)) j iCjLLuj jjJI CjLjj^>- 
(j^ 3_oj^LII 2 al U II i «_3Jl3 (_yJ.ll (_£j-2JI 2U-> « L^JLj LiLp-i • a i ojj (_tjJ' 

.2_J_kl| *L>.jl 



ciiLd o 




SJiJI 



Lj,j^ 



i jjLji^jj_a 



3Ji-l jJI ^1^11 ^ foSLalb __; JJ! 3^ iSjlILII 4'j g i»L 2_lL>JI jl Jl>- i a • --'^ 

_j^* i J 7r 1 1 n i (_£l i JuLLa «U_tu «L)L) 3_}Lc i a ' a j * 3-^9 t4_LL>J1 (_>* A^-jL^JI jl 
LSjLs IJl>- 3_j_l_iJ| jljLa. j^JJJ .ji-VI LfrLaju *_lxj L«j-U '*-'- a ^ aVLllj -iljll 
qjz !«>*• lSJ"-"^ (M^-* '"''>-' ^1) rM^"""'"? ^ 75 ^l^v tl'v n , n JtJ-JJ^ i2j3j.ll (_>o 
U^LiJI /_i La Jl>. ^jJI (_Jj^s jl JoJI I Ajfcj 'p" 1 "/"'' ' "^ dh° 0^" Ui;!-^ ^Lo 

(J'-*.' (j-4 Qi~? "^l^^pJI U^LiJI (_;£ 4jSLIj tj^ljjl I nil (__hO (J^SjJJ 4_uLuJI 

aLL) ( _ r £ fjJa^LjJ] I J i a * -l jIj^cj <_*3^jj (__rjJI 3j_uSLII 2jj Jajdl CjLuJj>JI 
«L__i__.J_lt 2jj ,>..tl tljLbjjsJI (_>^JtJ (__hO «LuI^_l>JI «LjL>JI jlj^>- <— £_p->j .,_y3L>- 
jj^ , u q All fA^. Vq^\j£l>-z «.">! LuJaAj --J All p -q___j_j c_a^jtj /-III 
2jj .>..tl ^^Lx^v^l (j-aJtj ^L>olj 2_aLc 4__u___j jjjjijJI CjLjj_^>- l_j£_pJJ 

Laijj^vjJ) «Lj_Lo>jJ! (^^Li^v^l (ojjLi i_3_>jij (__A"j i2Jjj]__Jl jj^^LuJI cjIj 

i* )jl ( n ^)1 j"^'' Cj I JLjjJ J^Ljji^iU 1 (J^SIijJ • j^J < "J'^l f-* ((_>3>Jj1 (^^JS Lsjl.} 

Q3-5*-) Lwjj (_- r JLfl>jJI ^j^ o >JI (_>* u^- L £j J> ' ^-* (2hO ' " '^' -iL>»-)Li (jjSJu (_ 3 -^- fl 

IjLjxILa i s 'Jjj^ ' uj aJl (_pa i^ c^^" lS_3^-*° <: L^3-*i^« ^^^ ^J"- 1 ^ *-^LUl «^j>JI 

'.(^ylj Lji (j^ I nj'ljlll >j^=-J dJJj (_L_U-4J LLcSjUJ '2jj ,'^r- 3JLC.L9 )«_a 
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LuxAJI tsd 



CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH, 
/ \ / \ / \ / \ /\ /\ /\ /\ 

CH, CH 2 CH, CH 2 CH 2 CH 2 CH 2 CH, CH 2 COOCH, 



CHO PO CH, CH 2 N-CH,OH 
OH CH, 



CH, CH 2 CH 2 CH 2 CH, CH, CH 2 CH, CH 2 COOCH, 
\ / \ / V / \ / \ / V / \ / \ / 

CH 2 CH, CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 



(Jjji^LcuJI LlLloj iSjjI Jb 2jj,>..1I a i<- I ^llj jjA, ,.j^tl (jlc (_gjiaj (_£ jJI «j^>JI 




U-Jj a —j ; ' >l ^J-v 






^J>J1 i tjv t_^J^« (_7-^ ' ^j"" ^-Aj t£L_L<l_lSj1 (_ T J_ujl.i Jt-LAJV L^JSjJLJ 4_JJt_J_tl3 

«U^>- «U,I CjLb^J. (j-« J-JJJ f-«->- (_j^- £Ji£-Ll-u3 l«LuUj^S J )■>■ (*l (_5^- ^'j-^' 

. «sL<jU <_*je-o» 4JLi pJ-JI I J^a> <— 2jj<jj i J^v J ^1 «LLI ^^3 (jjjLxJ-iVI «U j i tUJj 
liLIi j .' *> *JJ «*L«U 0jLS» (_, 1 i ih^ 2jj uajd] CjLjj^>JI (j-o fj^lhil pJ-iJI Lai 

(jjSJb 4J2 ?Lxi! ojLS ^£3 fljj j i aJ (JjjJ V >> n i"ilL9 isLu-aLiJI ojui ( _ T 3 > o ."ill 
^ la^ i ■■ * ^jJflLflJI lL^_l>. <_pj3 L<i_Lu " la fl 9 (j^j>.j)j JljL^JIj ^j^jjSJI jj-* (Jj-u^Lj-u (j.* 
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3_J^SHI J j ■ la a . ..jAll CjLjj_^>- (_,i^. SJlcUlII ojui (j-ulajjj . (J-u^iijijJi-i^JI 
I J lo I j-a> «_o (- i"i o " J Lxj LuLiJj i 3j , ,-."," L^i| Joo i4_pJI 4_<JL>JI jljL>J 



^UIjJ^, 





^7Z^ 



i a j , ^, " 1 1 ljuk (j^. IJljI (/"il i j MjA , ,,jAtn ( 2y&jJ| CjLu^jv Jlj^o Vj 
( j.u.q.<_'u 2jjjA , ■■ A T 1 (j-ujj^j-ll (j! J^J *Ul J->-J I «>*n •> °i n_3jijJiiJI CxjlS I i j a 

. *UI £j£, IjiJJLJ pljjill (^ 3_U^J^£j J^ 1 ^-" J-m^ I nil JujU Lx-Lu «U£ 

I jut (jLa i(Jj^ (j-o Lj^i Lo^/n i n-»JI (Ji-I-J >UI (_y3 7r j i n"t 3_lL>JI jl Lajj 
S^^o^Lo r-jLiJI ^1 LlL«JI 2 ^ . La 1 1 (^ vijI^SLII jl ^jjj^ ■ ■■"^ o-"3j!>" ^~""^ 

_J^=-i ^In i nil 4iAaiI 2jjj^ i iidJI u-"jjlj-ll «Ljejj (jia» u^- i«LlL>JI TTJii- *L*iI 
3_lJj_Ij^JjJl^JI J-m^l mil *_23 Lx-Lo i3_lL>JI (Ji-t-5 i\ o 1 1 3-ijiX^La (Ji-ljJI 

pjj «LpJI «LlL>JI jl Jl>- (JjjSj (_5-3 Ci I Juxl jAjjujAI I CjLu_^>- x_a ii]j**i i"mj 
Cj LlJ_ljj^_l! I j . CjLLuj J-^l («-<-uL ; i <— 3jj>3 (_yjJI 2jj ,>-.tl Cjuj_^>JI (j-o j^>-l 
(j_o JlJJljC jL>ol_i (jjAJu (_y*J iCjIjjJ! CjLIo (j-o i_A^pj 4^^L<iC CjLu^>- 
(J^jjijjJI Cjuj^jv ^_)^»_' (Jiicjjj . (j\s>-^j^ui\ (ji^. 3jji>J,l ^L^LLoal ( _ > l3L<t>-'2l 
i«UJL>JI r-jL>- jjjj J^ (j-*J «_uol_«Jll ^j'-"f (_5-3 «LlL>JI jl Jlj>J (^jLtuJI i_xj^pJI 
. Ijla r-j L>J I j ,Ji. I jj I 3^=J <ila jj-JJJ 4J^ j I J^>! I J^Li- j-<u Jl3 J I 
4-L«-i-iIaJI «Ll»^3LJcJJ LS-lLs «LlL>JI jl Jl>- (Ji-I J CjLLuj^^I CjUj^jv i-jj^pjj 
^ULI i _ T b L^_La jj-*-i 2i ''"*' Ju da -^ i --j dj| CjLu^>. (JILa ^-Aj * ufc^S j J)j < u (_^-ll 
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LuxAJI tsd 




(jjfcjJI &J3- 



. «LJJ3_t^J.lj iuLij^ 4-beJL Jajhj ^pjl *l>>.Vl VI 4-iLiJI Ji-|j jl rjli- 

jIJlj>JI ' La i "J /. \'_'J i*L<jU sL&jlS^^a 3j^a- i"itl jj£. ij-Uj^-JI l£>»- 4jj>J L°1 

'"'I Uxlj-fl ' u»AJl CjLjj_^>J 4jjjjj£j J'-M-" (Jj-u^LijiJ! lTU 

^^Jju Vj .(^LlajS JaUj I glajo (jl jj.3 (jAjtoJl I J i a » J j I a J= J J iVi-»o (_yill 

«L*-uj «Lj£i£ AjvjJiJ dJLj/LxILa j_& (Jj i(jjjSil!l I "'j"'' - ' «LlL>JI jl Jl>- (jl I Jui 

(j-u i— I jLjtill 1_J3.il *Ljl-uj l*U jSj OL<jj^>JI ojufc (jij «L<ijLiLll i—iiLjtill i_jj-il 

. L^>-jL>-j 4_lL>JI (Ji-I^ .J^»-jJ,l *U,I CjUj^>- (j-UJ 4jjj^uiil| I J i "3jJ 

/_j3 VL*-3 IjJJ 2 _l I jJI jl Jl^v J I SB JJ (_jjJI vIjLLuj J-ill CjLjjj^v <_*JlJjJ 

(jiajua Cju^oj^JIj CjUjJ^>JI (jj« «Lxbie-a Lcljjf J ±Sj i •■" (_j-$3 i4_lL>JI JaLSiJ 

(Ji-I J AJM-lj"lJ I iltl (j-U (JjLjJI LllLjlftg (_y^ JlcLcuJ ."iIj'^S J 1»~J iCjUJJ^I 

<j\jj^_JI CjLjjJ^j. i_xji]j dllji^ . I J 3> j I a. *Jsl^JI ^Ul lLj i ujJI (JUJ i3_lL>JI 

(j-aVlj plajJI CjLlU^: ^ LoL& IjjJ jljLall ^yjvjUJI *■! 'I <_,!£, SjjLJI 

L}U- j_L4J (jjJI iLuj^jJI CjLa^Lttl (_, <i , m" (jjkj i(>>JI (jSKJI JLuo. Ji-|j 
3^1 JaXI aL<l>.VI Ji£:Lu3 dil JLJJ i3JL>.jJI Lj>L=-JI (jji Lifc^ji: <j^a (jJ>JI (jjlSUI 

^jji-Vl 31p.jJI Li}L>JI /o^L^jj L^^lla L&ju^o. Lj}L>- ^yi^ <_3jjl1II <_,!£. 

jjtjJI ■»■ U , ,. {—Id j a LaJ (_ylll Suj-i^aJLI CjLoI^jiJI dlljlj CjLjjJj>JI oAjfc 4 j luJj 
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(jl (j_a (<s-C.j_!Lij -*UjI! (Ji-ljLo ^yJ! (JjLcuJI Sjlji^J !*vL<J (^Jljll (Ji-ljLa ^^3 
(jljjijsjl eJJt (jl VI 1 1 j uj dojlj V 'LusIjIla CjUu^jv (j-o (jjSLu 4_Jl>JI jl Jjv 
«_L«j (jIjJlj>JI oJl£3 i I £uuLa£c "•> do I .*>"-*.VIj 4_lL>- j_p JjJl>- JaAjJ (_ dSj 
(jljJij>JI ojui 4 r i**j j i(_yj>JI (jjlSDI J i ii-*. (Ji-I J 4 alia a Sj^jej (JjIj-cuJI (JL2jjI 

j_iLLc (_,JI I j i j ...****< t Jj^iJI cj*>U3Lj (jisLj (^ aLS3 (jjJ! ol v i "**~tl L*iJj 

^_i3Lj Cxj>o 4_*LLLi_a «Lj^e_j (Jj)j_"Ld1 (j_a L$IiJ^_4^>. l£JvSbjj 2 c^-^- ^)J* try 
CjLjj^JI f l^' (_y^ (sSLsejJI (_jlr (jljJL>JI odjfc Jl£.I i n*i L*lld£ .jjejJI ?"l_j-ai 
SvjjiLija JJC ^-Zj^do-J Ji^.LcuJ dU jj (_yJkJ i LijjLij jl «LlL>. JS jji-jj (_ 7 "<J1 
.(jl im'iVI (_y3j l_<JLjtJ1 CjLJIjj^J! (_y3 tfjutl i*ii't (_gJJI Lj*VL>J! ^j a i a -»~ (_,lr 
Jo-iaeJj 4_lL>JI ' La i "j (_y3 *_23 Ljj^Jjj JS ."ill 5^J Ju i u a Sljj «LpJI d j 1 V 1 1 j 
i«LpJI «LlL>JI CJUjSLo (<uil (j-O SljjJI jjjjljj .(_j-|L>- (_p (j-O aJ*M-Ij"h I nil L$J 

(_jJl>-I 1'iiiki^ UJI ^Jj iLa^jISIjj I j "I i .. ** »lj 4-lL>JI 3Ll>- (j£, 5Jj i i i iitl (_t4^ 

SjjJLlI JuLJj 3 1 ail I (j_a (_jJL>JI I j-i^alll (jl uJl»-^J i(j-uia,oj (_jJI u**vL>JI ojut 

^_JV 2(1 I fl_LaJL]| ^ "l I n 1 Lq-L J J i(j_«jj1 (j_« 3^H3 Julj cl^ax-ij al I ujj 21 (_ T 1^. 

.SjLUll cLfljUoj sbl (_y3 SljjJI (_yi£. (_£j*Jj>J,I 
CjL_a^j_u^_ajj_SJl /oj_uLJ i_3^_*_J 5j j * i r> a\ i h >. I /. 1 C Sl^JJl (_£^JL>OJ 
(_ylll «LuljjJI (J_aljj<JI Jf-JJi^- (Jji^tJ 4_caL>JI CjIj^**sI dJJj (_ T JkJ ('".*.' *^l) 
(j_« i_3*M-C (j_« ajj_u^_«j ^S (JS (j^Slijj . (_^j>- (j-ilS (JSJ 5j_uji.i '"'■ dj^oJI ^ JL>o 
(_ylll 2jj i~-»»tl CjLu^sJI j<s-A| (j-a j-uju (J^-*^- ££>"*■■ 4-L>-l Jj J^-JJ <J^jL>-^' 

i(^J^_Lll jj_a_llj (j_aSjj_JJ ^j^ 0^ ^j_uU L_3jJLJJ i(_ 3 J>JI (jjlSJI p I n-ie-l Jl^oJ 

4_ulj^JI cjI jl>.^JI jl (JjL-ujJI (Jji^ej (_g JJI j-Aj i« l-y^» DNA j^^JLi «U j^^jj 

(_j_& Sj_L.<-i-a CjIjj u^G- l?3-^' ' . ' lS^ l>lJ 3 .((CjLujsJI)) j<u-uU i— Sjju (_ylll 
(^j^JJl j^->'j (_>a o^ fCj-uL) (_3jjlj ^j>- 1 (_£j)3-> f>a o^ (j_« Cjljuijso (j^. 3jLi£. 
5) d Lull I ** j t- CjLLuj j-^I' tSr!^'' 1 ^ llv^ (Jj""U J-*J iRNA j^jJL 4J j_o^jj 

Luis ULc: jj!«3 ct^' 6^^-" J my ^ 2uL>. J^ (jls laSufcj . L^Ltaj (^ill 

4_lL>- (_p /?-«JJ 'O'-i^*"'^' O^V Lr^ ^j^sLiJI cdfl-iljj «Uj ^"^'^-^ •"■ «U i«Gl jj 
oJlj* (j_o j_p i_t«Jjj t/yjLi»jSj| "T^T - ^"jJlj da 1 i*ii '( t u (_ T ^>JI (jJ^J' 4^*" (j- 
^J3 LgjUal mi'i pjju^o (jja (JSLiiiijj iSjLi£.j S^j ,JS_i ajjj/jJ,I L&jJ-S Lj"*vL>JI 

.^jkJI (j5lSJJ ^L^JI JSLiJI j-aVl 2uL«*i 
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i3_l^*JI 3_lL>JI }Lxj m£ JJIj AJ^ljj'n inlLi u n mil 

J I II V ^^-S (_gj_LJ>JI 03I Ml i II (JS j^C (Jj*! I II U J-Aj 

sLuLlajSJI Cjl^jiUll ^-J-<t>- CjJl^o «Lui3 i(_jj>JI (2jjISjI 
/yJ-JajJI Jai mi i tlj a I » U 1 1 ■* , >. ^ ^lj L£Jp Ct-^' 
i a^| tAj tl ( j_ a L&J-J-C.J pLfljJIj (j-o'i/l '"'I J I -1 C J 

.4jjjj>JI 

/.90-60 (jrl^ Oj^i >*J .2ul>JI Jib 4jjLajSUI 

jj-« S^JuLLa L^LU^b s^ Pi <i 1 3-Aj tAJ^Li^"M I nil (j-* 

jjljjl liJU^ .Sujjjdl £>LaVl Jla . 4jj LuijSLl I j|_jil 
a j J J> j i a 1 1 CjLJ^jIj a j j mi I S II CjLJjjI <j^_j (jjj^.3 
( _ 3 -3 T-^Lo^l ojui JL»-JJJ . ajj i iHiitlj ajji iiLj^-Jlj 
i Lu^JD jj»_JI *La ( _ T 3 LiJ^>-J 4 j mi M AJ^LljJjijjJI 
d I ^ ^ y 1 1 ^Jl_a Lljv^j^.LjJ 1 £i olr j^" aJlj>"k nlj 
^_3 Cj I mi 'i jjs 3_oLc ctflj^aj SLpJI (jlj Jj-ill (_y3 



7S 






cUoAJI tJtl 

(jjJS 3_^L>JI 4-oLg.o CjLJjjVI j\ t-^Lo^I ojui (j-o JSL!j <■<! U^-wt Ij jL*_JI 
cLj-jj^ajLil Cjl Jaxlll (Jjj-ojj (_ji£- JlcLcuJ ajji nLj^aJI CjujjIj i4_lL>JI jl J^J- 

Cj^LjJI a I • " 3 VI aJJt LLo (jj-"i 1 nlj . CjLLuj jjJIj CjljJi-uijj^SJIj (jjjijJI 
. ( _ T ^*JI J 1 n->Jl (^ «Ll4jSUI 3JLI CjljijjLa *uii J5-4J L^jV 5j J 1 a S 3_<r3j 

till j 2 j j , >■, . 1 1 ^^Ls^v^l (__>iuLJ Joou Q^SJl! *< Lsj 1 u-l CjLoj-o (jjjijJI 

l«UI (_3 <_!jji-J V (jjjfcjjl OjLjfc (JJUUJ •tjtjj I "*\"*^\ f-° SJjjLaJI (Jjjj^LljJ! 

./<sjaj>JI ijujuus CjljiaS «LLui (_yl^. «LlL>JI ajMjjjj^j /^ Sj iVi'ia ^ 2 jj til! jjj 
jj-i , ,.j All jJILa ^§j^>- ^1 ^_i-oLul11 ^j^* * CjIj ja (j^jfcjJI tfjufc ^j^* > ' '"j" *-^J 
(_p_a JlcLcuJJ i4_pJI 4_lL>JI jl Jl>- 3JL>- ^3 Lu'j (1)1 3." " ^^ O^-^jLH-^'j 
jJiSl LgliLJUj i*U,l OLu^3=-i (j-AjJ! Cjuj^jv JaLjjjl i_^i^ CjLcjju>JU ojui 
(j_« L«ufc I j J ' ^ rt ^jjjfcjJI ^jjjtjj .(JjIjj-u ^j-* MJ^>- *-4J J^M^>-^i I (jr^ °J^~^ 
tlilji (j_o 1_£J La Jjjcjj J 1 h^Gj LoJJ/lS i<LpJI <L<L>JI /J& 2al LaJI j \l .^» « 

i«UI ^yJ! (j^jijjjji (jj» L^j La J^tijj nj^j^£LII j jin'C i (jJii ^1 q^j^LII 

.'bj-LsJI JtJi^. L^-al JlJt'ii nV 4j-oL>- gLa- 1 nil (_^ (jjjijJI 

*U,I ^jj^>- (_5-3 LxjiJi^>-J 4 1 1 'I it ^Ij-ii-^l (jit LaJudl L^J Jl>-jjj nj-La- 1 uSalj 
jS 1 n) jjSjLsJI (JlLo i2^Ju«ILo (JIS i"ii (_yi^. 4_uljJuk^j^£L!l jljJll j>JLA Jl>-jjj 
(_£Jj| ' • l^-2J| j S 1 11 J-Aj j j> S, 1 11 II j i(«L^SLaJI jA in) jjjSjjillj (i_j-l»JI 

sLajLcuJI el Uj . .. .tl CjljjLjfcjJ^Sjl CjLjJ_^>- ^j'—' i JlJ£JJ JuSj . AJJ (_p 4-Q JlJ-"| I II t 



7fl 



/_i j^jj i_jjJl I Mil 11 (J!io *U,1 /.^ (jLijJJI J ■ S3 V L^-Lo j-j^I vIjLjj^^ ui^-^ 

Lj JL3 4_uLjJI Lj}L>J1 o'j 1 ^ Ui^i mJ Jill j^ljl mil jl CjuLiJI tpaju CjujJ 

.j»UJI <tK<i oLiJI 

i« a-SJI CjLj^v ji (j ■■ la I la iJl CjUjJ ^L«j (_£ JJI t _ 7 31_j_<J1 I mm II i_2^litjj 
(_^ J mm'iJij « (J1-»-jS-lL>J I » j<u-uU i— 2j-»J ^^-il^-pJl I mi ill (j-o js>- 1 pjj i dl ija 

SJaLlaJl j \l .^. ^ ( ^a Lujijjj I j j i a a j ■"■ uj ,.~<M .>.»ll Lj^L>.j Jlj£L1I Lj^L>- 

i3_caLi. 2 jo frl ji 3x.jju>JU ojufc -il>2l (j-o J>3 ijJLufcJ .(_^>JI (2>jl^Jl (_y3 
^.13 '^** d)Lu_a 2l 1 ^j^* > m-*J jj-^ i ..j^tl »a jL^tjJ 3-Aj t j^jjl^Jl ^S < u 1 /- o i u 1 J 
i_2jju (_yl!lj 3jjj-l!I (_p3Lt>-2l j<u-uLi 5ij^j>J,l 3-oL$JI Cjuj^>JI dJJj ^ La » j I 
3-3>LxjJI CjLjjj^JI u-bj '« j>rib (j ' "^Ah?-* ^i- 4 ct^" RNA iDNA (<u-oLi 

4_pJI «LlL>JI [J& I j » ^ ■ ■ — ■" mSj^cj (_j^-ll < -^ 1 '-y2j _>p' *— '™>^ "-^l^ '- t(J 

«Lol_ii 3l j| L$_ijS i_j_iLa_ij .(jl mi tVl /n i n-v L4I0 (jjSLb (_yjJl 4 ; 1 ' a 11 -llj-U 
CjLlLulII (j-a JjJlju j»3-S3 (_y^ "*'N i^aJtll cLa- 1 nil L^-La (JjSjj tix;L>- iSjJtll 

^jjj L4JI Li^ i«LlJIj aJl^JI oLlUx. (^ i-djl mm ,_, j' a t3-u nLm^l Sj^pJI 

.^1 ^ISai J^o. Ji.|j M^^pJl ^LsjJI CjLW 

3x.jjiJ>J,l ^1 S^Ll^Vu L^jLjj^v (j£ 4jJlCl£ ^Cj^st-a J^>.^j LjLjLa^- JjjCO 
i_*j^j (ji VI 4_lJLlo'2| ( _ > l3Lt>-2l eJJt • fllgjcj 2j .^j^t^H S^jjiil ^j 1 ^* t-II 

«_l*>- (jLa dlli ^Ir j iS-ioJLsJI CjLcjx^J.1 I ji" pj liTi Sij^is 21 1 nil 11 (jj^SJll 
^_3 >Ua< 1 ajgiej I j iS la a\ mi! i nil (jjiAj (_jJ^- L^3L5j^»- m5j^>«-i CjLLuj j-P' 
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H 



H 



+ H,N - C - COOH + H,N - C - COOH + 
I I 



LuxAJI tsd 



Cr^" 



HN - CH - CONH 



R 



R 

-r- i j 

CH - CONH - CH - CO 






J^-u^ i nllj i3JtiII i_2jijjtj 3JL>JI ojui /_i itJLLa'^l ( _ > l3Lx^v'^l ^ j i mi~ (^SLxjj 

( j_a 3_LjL& Ijlj^ci (j>£-J O' W" ' ""' L*^ i(J^>JI J! Cil oKIIj 4-lJL<jj|j_l1I 

.A\ i ill i nil (J^la (_5-i^ <_p=L«-»- 2 I oJui Cj!Jl»-j i—xjj^j ( _ t 3 j-jjJLUI 

i2l i ill i nil oJJti t—u£j2 f^ 3Ji-l jJI S-LJ-La^l ( _ > I=L<j^>.'i/l 9y-i (ji-«JJ I 1 J '< a Jj^l 
.2 I i ii I i ii tl J^i-lj ( _ > l3Luv'^l oJLA ojiitli (_£JJI i—xjj^jJI (_j\r J-^JU (jjlillj 

".^LlII Js i"iIu dJL<JL>JI oAjfc ila-j i •■_■" ^SLxjj 



A 



ii 



ljHIH <J>=r 



^-£^S^ 



^^L 



_^_ 



jUI 



1 oysj-t iSj^ 



n. 
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6^iaJI «». JL?J I (ji 6ijiUeuSJI tJdJ\ uI^jao 



uA\ (J^la (_jJ^ 'Lj-y-a^l (_>l3Lx^v2l CjIjl»-j <_x_u^3 ^^3 pj-^' Ij^jkj 



L^lo (_p I fljjiej ct-^' S^oJuil CjLLuj jjJ! (j-« «QjL& I jl Ji£.l /, la «J ^jJjjj^^-JI 

<_2^Li>-l L*lli 4 j uiJj i L4I0 / <j I U 1 1 ^ajjjl «_o jj ah ( _ > ^>L>- (JS. r"i_) L^jLLuj 
.Ouus[s>- 4-<i^-a si J 2 j<sjw-3 JiJS L^la ^LS tjSLlj i3jU,l (j-oiLl <j-o » * 1 a3 

o! i_^ «f»ljjJI (_,!<* 2U , .. w« 2ljjUtl J^u^l 1 nil a'jjt (J7 2j3 V I Jl^Jj i2_J t lo'^! 
jl t_JjJ «Lj_i_<fc /- I c I j ui aj (J^>- ' *"l"j (_ T Ju-ij «LlJLu jijjJ I (Jjji^L^uJI (_AcI 

^Lajjj 4_lJLuj^oJI cjL1jjj>JI (Jj-u}1j-u (jjj i_aLijJVIj «LiibVI ljui cjjl*jj 

(j_o LcjJ CjJl^ejjJ L^J 3Jj£L1,| JljILlJI CjLcjjiJ*-a £j\l CjJlxj i_£JJ! t_! jLjcjil 
dlj Jl_i ifJI 1 n aVI ^ja (j-^j^JLcJI Cjljij c^-a- 1 nC^I <Cilji ij-^-i (j ■■ '■»! *"■ Jl 
Lfc jUejIj 4_ujjj^_JI 4 I 1 ill 1 nil Cjuj£Lo (j-u i_!jL2HJI (jJI i^^Jj Lx-« 'LT't'JJ *»J I 

.^jjJUJI jSLiJI cJJi 

JoLjjJI /<u-ul (J^-jijJljJ^JLi ijJLuto^U CjIj jdl (jij jj^LlUI dili ^Ir (jliaJj 
(Jj^i.'^l iJa l\jj II pljj'i/ 2 j 1 11 ilLi JaLijJI \jJt • kajLa (O^-JJ 'c?-4^JIJ — * J <j T 1 
3_oj>L!l ajsLLJI Ir CjIjjs SJlC: VI JUp V 6j> itlllj jJI ££J AJ^J (jlII 
I j_ifc jIj-SLj (j^ ^1 i^-JSj-J-II Sjlj^>- S-^-J-5 (j-3 ^^Ai}-^ lij'j^' L-iJLJa'U 
(j^j tiJL-uLijjM Sjuio ^1 (_gjijjj L-uj 1 ii-re-a Hj i". <lL«jaj CjIjJ.1 i_aVl jl JaUjJI 

. a i,„i, „n ejaijiai 

(JS (jl 1 4_j_Llj $j-d I CjL1jJ^>JI l-uSj3 ( _ t 3 (JjL^JI pJ-uJI Ij^jk (j-o 7" ''""'JJ 
JlS^ L*l!i «_oj i«U Sj^oLiJI 4jj^Ij3 «U (_yjv (jSl^ J^ (jlj L^jLujj^j L^J 2_LLi. 
CjuIjjj>JI ( _ t 3 cL^j I Mil 1 1 gLa- 1 11 ial u^L>- (jl isCbJi^JI Cj^jtjJI (jiui J (j-a (JI-jJ 
Ajiijj-o tLa- 1 11 ti ^«-^3J 0^-°' Jta3 i(__>iaju ^1 I J 1 a » j (_J_JLl jjja pjj L^J ^ a U *- 1 1 
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LuxAJI tsd 




ai,„i,„ 



. «Pseudotissues» «3_tjLSLJI iajjiJVIs *s-<-ul dAr (jllal '■ J y ,jL ^ I 'JT * 

i(jl i n )VI /j ^ C La Lo^J X-^JcJLj Jjju JlS i_!jLjtlII ojufc (JlLo (jl LiLii Vj 
(jAjlj (jjl SljIJLa sLa- i ii tl aI Jca-'u nu «Li!Ll!l 4ja- i u t^l t-^Luo! (_,!£• Ji£.Lvu3j 
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3JLJ (j.3 3_ol_^JI obj-ill (JJL>-J cjLjj}JVI 
^LlJIj (»J-^J! cjLlLa^. (_p (2>£- SJj'i "ill (_5-*j (jjjjjilo 

(ji i_2jjjJ,I (j-4-3 . *Lj_4_iSLII »l olr i_jLj=x.I CIjjLjI 

. Lj}L>JI aJJt ^^3 Sjijl mil 3j!jj>JI 3->-j^ l _ 7 l^ 
rb>] V 4-pJI Lj>L>JI ^1 JUj U-j3 g uaj| JJ3j 
^ j'a i^Jj-pJI I^jLlU^: ^Uj^ •J 1 ^^' ' J-* l_£ Cr'i 
jo-j-uLi 3_3j|jj(Jll 4_caL>JI L^jljjl » j ' i a j ' (»J-aJ 

3jl_a Jul I iii 1,1 J_oL*Jlj .43Jij j i ii j ^^3 I4II or I (J5 

^J! ^Lyj-iSLII Jc\Jul\ tsj ^yk: ji^Luj au_.,v, 
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cUoAJI 6jU 

V /. J 3 (jLiiJI I jui /_^ 3jL£.Ltuil 4_jjLuijSLII J-al^jiJI CjLxj^J^I 4 j lujj 
(^ic, J-o-*3 L^jSLtj i Lj>L>JI ^ CjJl^o j^jJI 3_uLa-iSL!l clinic: Liltl ^ Ji-a3 
CjLajj—i^lj . I j ■ aavJ (j-a Uj i"i Jl2jJ3 (jl jj.3 L^jL^JIj Cj^LcLajJI tfAjfc «JU 

ULjJa I (j*^ ' i^qjj «Ljj>J1 «LlL>J1 ^j-^3 * t-o^HJl 3^J^?t_a (j-Gj)j_Jl (j_a *— - ) '- 1 i> :> - 

££_}->- ( _ T 3 'Lj-y-a 2 I (_p3L<t>-2l *-JLO JJLaJJ . Juu Lij^ (_£^_uji L«£ (j\*-a Jo-a-Ll 
4-j_L>JI 4jLu-aj (<uj-il (JSL! (jl dJJj (_5-l^. (_ T Jj-bj i/s-ij-i^l Ijui sLflJij jojjjal 

Li£ jji-l (_J£.Ljj (_gl (^ /ojjj'i/l I J-A, (Ji-JJ Vj 1 1 j'"* Jljjcj V LgxutJ 3 a J >aj 

4_lj1_j_«_lSLII i—SLu^^I )«-:>-«->■ j-J-a-i La («-4l (_j-4 SjJjtJaJI «Lj£.jjJI eJJtj 

I jufc (jl i 'I A Vj iS^JoJLI 4"inhjj «LaL^a I g i a JSL13 i3_lL>JI (Ji-I-J 3x.jji)i,l 

(_yJI (_g Jjjj i L&j_l*J j^jjJ V 3J3 jj I (j-a Lc^j 3_pJ I 3_lL>J I J I t~ I (_,lr /_Axaj 

(j^a SISL^JI j! jLc'i/l j j i '•>"'« (jl LLiSLajj . L^j SjlSI i nil 3-uLlajSLII 3_*lll 3_<_u^L_u 

ijJLui (jl I iolr I jl lAJ^Llj'n i nil (_y3 7r J I ilJJ 3_<L>JI I J » * I <3J (_jjJI dlLxJ^j^l 

LlIj ib^L>JI ojui (»fl 2 a-y3 ' J£ tSj^* Lt-^' ^tH^-*^-" O^lg-LfloJI (j-a CjLla 

.cj^LcLalll oJlA Jiu (oSLxj (_gJJI j-jIj-II ->! t\;tl tiijj jj.^""' (jl 

^La i(J-pO (_g^ 3 1 1 ii it L a>laj. 2 2 La ' a 3_lL>JI ^L«j (_gJJI (JSI i nil jjIUjj 
j i"i*i i"j aJ^jjj'm i ii tu (_a^Iaj (_ylll S^jj nail Cju^£LII (_pmJ «Lu3^pju (jl JU 
,*J ' ""'^"'^ «ulaJJ CjLaj^-i^l (jAjljj Cju^SLII tfjut ^,I"i<i ij .4_lL>JI sLvjij^^ 
^^L^-jJl (j_a «Lj_L>JI 4j_ul^^e_l AJ-^J (_ 3 -^J t -^-ijy J ^ u (J^ ^ °^ -n ' ^ j"j (j^* 1 *- 1 (jl 
3jjL>JI «lj^-2 I (JiLa 1 1 jj" t_)^c.jj,l j^lC *Lui2 I (_p (j-a I fraglaJuJ j»3-23 Lai 
oJlj^j i flj I JaJ I Sjj-iLiJI jjjIj^II (_paitjj 4Sl^u-oJ,l CjLxj_)j2I LjLS-IJ «LaJLl!l 

.^yj-JI ^aJtdlj SjJiti! (j-a-i^tl j-«jil 3 jmitLi S-Lajk^l 3jJLi SjLjjJI 

JL>-i ' a iSlISi (j_a (Jji j_A 5y_Lo_ii3 jji i uSJI (^LLaj^-JI j<sJL«JI jt£ Ji^j 
jl (_jJI (--a-LjJI oj—lSLoj j>ljukj '-^>J ^J-9 . '^ " £)« J-Ss CjLxj^j^iI oJUk 
(JA t^^ 3 (j^ «Laj| (j^ Ja£i i n"j (_g JJI (_ 7 IaL>J,l (JSLtuJI l j H a Cj\j ta^ » uaj » i^aj 

(j^ 5^i^ ™ . j. I iJu * f-^J ("^ ' y>^-p' (j -0 ^'jj -0 Lt^ LSj-^i ? , j^' 

j| i U ^V LoJlJ^. /t iijl^ (_>iuij Jl^J .Sjjjjtlll ojtjfc sLjc_uj mJjJ (_^ jLajJI 
(jLjjJIj Jiselll ^yfl v2j|jj Jl3 (^LLkXI JjLJI CjljiaJLi SJajjJ I LjpSLJI 
JjJl>- (_£^x>- 'I ija a i— al mi'iSI i i \ i"i ^ (j^£- 4jI (JL>JI (_y3 jj . ^»"j ilI^^JI jjlj-aJ 
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LJlOLjjjUl 

SjJl^ (O-ij-J'i/l I jig] q\j iJaUsJU (^ CjLxjjJ'i/l Jl>-( -S^J-^J ^?t!-" 2-iL<JL>JI 
iLjj_u£_J! c-Ij".? J< a abV gl^aj V/sj)JVI I Juk(jl^_Uji3ijJj^l JlSj .JL>J,I 

/<uj_Ji i_al uij^I jjIUjj . (j^ 1 i nijll (oj-uLj Jlju L^j£ <-2j-^- lJJ-II j*W lS^tP^' 
(j_o j-j-jj (_5-3 i>ji^>-j <j^-p jJIs 3-oL$JI 4 joUll oLal i i i~(SV! (j-o (<uljj-cuj^Lll 

(jLcl JLSj .CjLjLjJJ! ^j'-^ ' ' (_5-3 <Jj_j-^-J -»■ Jaj| I oK i(_jj>JI p i n-»Jl 4ja- i nil 

(j^Lolj i«l_LoLi 4_<-ulj.i 4_i^slj^>- «L<j/IjJ (j-S— ' CH)- 1 ' iJj' O^ '- <4 ^ ' Lij">.''l 
. jLju^I ^^lidl plj-aJI (jr^ <Glji JJJJJ jl 4_uLlj^JI tOlui ^yk: i_2jjil!l 

129 (j-° ^-^i)-*' L r~>-*iJ ''^!-4- '^'' (_p3L<^>-2l (j-° p'j- 1 ' 3ji£. jLsoLi (jjSJu 
.(_^aL>- i—ijJ^J ( _ T 3 4**il i ill i ii (^ f-JL"J Lr^' (_p3Lt>-2l OJLA CjI Jl>-j (j-a 3Jl>-j 
L-s-J-a Lj-uaj^. (<uljjjjiJ^LII A I i nli ii ( _ T 3 4_^Llo2| (_p3L<^>-2l CjIJl>-j J i *■»"■" j 
CjIj j (j_a (j^iji (j-a L^la J£ (jj^lj Jr 1 '-*- (Ji>^ O^ O^^' "Wj' Ur^ U-^h 1 







^i fupvi ai ,„ i,„ 

CjIJl>-j I J^" ^^-^ 



/^jljjiu 1MJI (^JJ-JI 
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LuxAJI {ksJ 

oJlj* (j-S-JJ t»-La 2 3 ^^jLuijSLII i_xj^3 2^jla-> (S-ij-i^ll (_^al^>- JJljsjj Vj 
<IjVjL;e_a Cj^Jljj jJsj .plj_i!l ^^3 4"! i nl i u L^J ^^-ujj (_yi!l 3 3jj LaJI ^Ir j 

<j-SL!j 1 2 i-i l"i -^J, 1 14c I jj u cjLLuj^oJ! cjLjj^>J aL«JI J*v ljJI 2_<-uljjJ *Lxi«JI 

■LuLuLaJI 2 ij . , ^ 1 1 Ji^jj ,<IjVL>JI <_Ac.I f^ t-LjeJJLj (JISLj *sJ J-«J(J! I jbfc 

CjLxJ^V l_4-jl.} L-fl-ia-i I—Lll (j-O (<SjC.J_!La2 lCjUU^>JI Ojui («^=->- JJUU3 ( _ T a 

VI iCjIj jJI i-aVT^jlr (_£ji>o 2a\l <- 2_a.-ie.il3 C-Ljj^^v L4JI ^Ir CjLujjij_JI 
4-ijSi 1 a^j^uXl cl^jso L^J^j ij^-XJ M^ f^"-*-" cr^ '-1>P L*^ '— '"3^" -"J-* (ji 

(_yjJI -Lai 1 n 1,1 (jl I'll'' lil ciiLu^JI ojuk jj^^ l?-*- jj i aj LuSLsjj 
(_j_aj aj^"ii"i-»oI I , 5 ^^Jlj^e-j jJ^2j ^->'j^ (j-° ~j_3' j: ?i *-* £ ' ^j- 5 u-* J "*' i ~ 

i_tijJb (_gJJI j<u!jjjjiJ^UI ("UJ-il (j^- -il!-> LLajIa lilj .j"ioj"ii 1 nil (j-a *j^>- 

lilljj 1 U Sis ^j^"i lujoI 40 j^c Jj^j V <&ijs*. J^Ia (jl Ljjijv^j 3jj 1950 (j-o 
_^lJI cjIjJJI 2jJij (^Slx-i Vj .plj^J! (^ I j 1 iiAJ J^>- -nl 1 ill 1 11 «!jil! i. m mi 

C^j>o 4 in a t f|_g3_»JI 2jjj jjl*. (2>SUj V (Jj jsjIjjjjij^UI _£>»- L4I0 Ui^-y 
2^-jll J3I3 (^JLc JjVl a -21,1 ^ J^uju -dJ_s jl -Lc-o- j^jLJI <jj_L_.j^-LlU 

. s^j-sJI lj-_- 2j|j ( _ t 3 2-ajLa-"i 1 11 U 4-uj-JaJ I 
J 1 a aj (_ 7 jJI 2^1 1 11 II (J^3 (j^-Lua^-La ^ 1 n-v 2jjj (jSLxj V 2-oLd Sji^LHij 
CjL^vjJkl j 1 a 3 1 ^-IjJJ . 2-ajLa-"n nil 4_ujjiaJI «L>-jJ,l (J^ls i_iu^aj {j£. I 1 j Lu 
^^3 «L«ji2l 4_l>-u «_23 (_ 7 ^JIj (_£-}L»-!l i—ij'v 1 iiJj^SLlII ^^3 2-oJlJ-"i mil «LujjiaJI 
liLIjU J^jiiJ .oljjJI (jru 2^LJi,l J>L jJlS 3j-a 2000 (jJl^ja- <Ll> inii'ijll 
( _ T ^5 ^LlILlJ '^j;' '^*^ Cjlj jJI 3_5^ '-^JJj?- " l -' £ ' <-^-ll->-J-ll OJ^* (j nS » i"t Vi 
oJlj* ( _ T i •» I ua-j Vj .Sj-jJLcaJI CjL5j^j>JI jl Cjljjdl aJJb 2jJij (_^ JljjJj V 

^^lll cjLaLtull J^Ia (j ■■■- | '' 1 3"^ j " J>^ «_Lj (_ 7 jJI 2j m . M tl 2» ,~u^\ VI 2JL>JI 

(j-a 4_j_Lj_tuJl d * mi^i 1 4_l>-^Luo /c^.jj .* Uj_^ij1 «L>-j (_ T i^. CjljjJI (j-\_j ^J Lai] 

ill Jlxjj-uI JdUjjSLflj /aJ i^>- (^ji-'i/l (JiLiuJll (j a » ' j a-U L^JI VI «Ll>-LlII j>JUfc 
iUui^l ojui «_ui^o I 3 5j^ La (j^ o^-*- 1 yi_>ilj CjL<-uJj>-!I (_p-a 4_uoL>- (JjLj/J 
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uLcuJjUl 

4 " ."ill cjLcL«jiVI ojut «_uu>o (_yi^. <— ijSLjj/j^SLuJJ iuLuiJI «L-uju*JI SjJ^s 

, ^ , ,i-3-|1 3jj_c£3 ^Jl L$JjJJ>tJJ 
1^1 iLK hUl^l (jyJj^l ZjJaJJI ^yi^: 4_lIj-uiJI 3-»-<iVl aIjJeI^I Jl^JLJJ 
CjUfcLsoVI *-£&>■ (_y3 L$3LcL*-<Ijl <"m"i i""| (_ji^. CJI J r n-»JI SjJiJS (_j^£. J^-*^ 4JT 

.((Diffraction pattern» CjLalj^tJVI ri>*J jl <"m" ^ntt I JJt ri>*J (J^- . uj *u 

/- 1 c J L ft Hj LJ 3juL*_« «LuoL>- 4-ul i n-*. CjLlLsjlj rt i utI) 3j^_uo 4_La r-^^O i uja 

JlxHajj <JLall>iX I fi i n-»Jl slj^-l (j-o SjiJjJll Cjl>-jJ,I 43LiS l _^2 ^ j i all I J}j-iil 

Jl>- ^1 ("m ifrL-u (_yjJI «Luj|^jSLIVI CjLjj-uL>JI SjJ^S (_t^- f*3r!-" «L2j^LiJI ojui 

. (j-Gj^jJI CjLjj^>- L-upj3 (j^-JJ>3 JiJt£. (_pl (Jul I (j-a j_ui (J^- ^^3 j^jj^ 

iLAjlSJI CjLCjXJ>JU «_23 (JjJJSJ j^^L*. <_J^L_uLl i-lj^JI ^^3 I j • •■■-" (J^>- ' floD 
3jj>J,I CjLcjjU>JU *-23 Lx-Lu i*U! (2>C IJlJ-*J 21 inlinll Cjlsljill (Ji-lj *l-«ll 

^J^JI ^Luiijj .(JjJU-J.1 3_^».lj_a ^ ^Jjail ^yjvjU-JI ttU intl (_,!£. «iUil 

(j^L«j Lfl-i CjIj-oj CjIj-o I J i ■ ■*' (J^>- ("iii'ill (_yll! Jo^-pJI 3JL>J! ojufc ( _ T 3 

. cLfljJ 4_IJ%-A 4_J_l_La£! CjLCj_flJ?E_« I ^'•^'*** t LlU^JI (J-* 4_L^2-L] 4 j I j i""( 

4-AJj-la ' CjJljso V 4_al_c ^ a_i^a_i CjLsj^-i^I L&JLJcjj (_yll! jl jiuljj-uiJ^LI! 
ajS jl (—<-»• jl Jl^_o LajjLjaj ^ J » J ■ t— 4_jj^3L>J I 2 ■ La CjJl^o (Jj 4-ulj •^■^ 
(jjSJb Sj^ J^ (^ 4JLa I JL4JJ »l pit jsjjj'i/l (_xj^j f^ 3Ji-ljJI CjLcjxj>J,I 

(jjiij J^jtlj 4JI (_gi K—i^Lj'iil ^ oAIj cLutdj (J^>- ' flolj 4JLa j<ujj2l lS>»- 1 jj a 

S-i-Lj-a'i/l ( _p3l_fl^>-'i/l CjIJl^-j i—xjj^j (Jla Ulia aIjjJI ^jlr 3_lC.Ij^JI S'rj^tl 

^IjjJLs *(j;j^>JI 4^LL> ^j" i n<n Ij^p LSLlS tLu^xtaJI «Uj-3L>JI eJJt (j I *"~ J 

»l A I t 3_&jLSD! CjLcjxj>J,I ■" j i aj i-ijJJtJ I J i •■■-''' J^>- I j'al ^"tl jl 2 1 1 ill i nil 

^Ir j .tUI &-i3 ' $ '^.' J a ^ '"'^ S^IJa (j-o (JlSj tUI (j^- SJ^-V ^(Jj^jJI (Ji-lj 

S^LL Jal L^Llsej Sjj^jj.1 pL^j'i/l oJl^J (j^jj^I oLjj)^- JUbjI jl^ I ju* 
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cUoulSJI 6JlJ 



oJ_& Juje-ij ^Lj-Lljj^j-jJI CjLxj^j^I CjLu^jv (jl J rTi » 1, 1 (j-oj • uLu j^\ (_gl 

lIiLjj^v ^LcilJl SuJUx. (jl ^Ir Jjj Lxjo L^JjSui j^a ibliJI 3_lc.Ij^JI cjLLl^JI 

.^uTjJI <LLII i nil 4-jjt-uJaJI 3_u^sL>JI *-£a I j i u-flj J^>- I j'al doJIj /o-ijuVI 
t4 utAi (J^>- *l^uJ VI {jj£ «buDL>J1 «CLaj^_LD /Q_>3_)t (JSJ jl (j-i-ui Lx_-a jJLuj 
(^^Lt^-^l CjI Jl».j L#j f-Jiu3 (_t-^' «L2j^LiJIj 4" I i nli ii i—xjS^j (_,i^- -JuiJjiJ I J-* (jlj 

. 2_LJLJI ojufc J^Ja (_,!£: S-lIlo^I 
J'C i"i j!i (_^oL>- (_ajjj>o (O-ij-il (JSL! •» j i aj (jl «ljuJVI I Jufc (_5^- '-r^LPiS 
^JLlI 2 I <~ I A ~ 1 1 jljJU CjLIj^j. *_o VI I JljI J c I ajj V j-Aj i.iJu*-o *sj*u».j 
(jjto^ijj (Ji-I JijJI I Jut CjjJuv JujCJ . (—ijjjajJI I Jut ( _ T 3 (Ji-JuJ jl »_;'^" i ""' 
IJ-u-JJ (O-lj-J^I (X)-^ (_j-^ <UajuuiI]| CjLcjujusJJ jl f-Sljll *-a 5jjcl dull SjjLlI 

. *_iJo1^JLl ojuk jujc (^LuiuSLJI (JutjUl 

I J I a (JuJuS Cjlxj^uVI oJujJ tLfljIuill «LjX.juJI I JLl>- <bi kill I ojufc j i ..A*j 
(j-o I Juvlj Lai-La VI i_uCj"i i uj V iJSLuJIj j«jaj>JI JJlx^ Jl>-Ij -Uj ."■ i *u9j-o 
(j-o JL>-lj pjj (_5-3j 3j-»-lj 4_JUju (^^ (suju^l (Jui^. jjuasajj l*1! jjj iCjLjj^usJI 

.aIjjJI ^Jx. oljjtuj V JcUlII 




aj^uui s^ui 



(ajjJ^vU ilaj uuil *-3jll) pjjj^fl i A 1 ju>o 
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u^jSLJI u^L»- (JjI^o ct^ 'LSjuUI 3jjJi!l jii f<ujj i nj^Ul (<uj-il i_)-«-^J 2ij 

«J3jJ t ,L> uLl>.| /j 1 nj (_g jJI i(_fljjjajJI I Jl^j Sjj^-jJi,! ( _ 3 _Llo2| fjjaj&^l] CjI Jl»-j 
i4_l3 Ll2j Cjji^tll 4-a-iiaJj L^JLSj ijljoJI (j-a «j^>JI Ijufc (J-lL-^Tu "-Laj lLx]| 
CjJl*j 2j . Cjj^jj L$j 4-La-ijJ I (Jj|j_cuJ! ^1 u^jSLJI 4_jL>- CjujUjco *-3J_l13 

La£ Lbu (- a jj (Jj i(j£.LfljJI I jut SjL^J Jjij fujj ' iij^-11 l£>>- (_3-3 _>jj-»3 l5i 

. (JK jl Jla jj.i I g 1 >> Sj (Jji- 1 Lj^pSLj (jx. <±t- -i e.. u J jjHaJjj jjfc 
iCjI—Lljj^^-jJI (J-lLso ( _ t 3 (j-a^aaejj CjLxj^j^I (j-o ,_£jj>.i 4-ajLL> liJLuij 

.3_lj>JI cjLLjLSUI j-j-<t»- (_y3 dilji^ J^jj cj-^J iS-ft-c^L^J! oLxjjJ'i/l Lj-Laj 

«Lj_L>JI (Ji-I J (OJJ (_jjJI 4jj-pJI CjLlLiaJI (j-° LoL& '*>*• l>J-<* ^ i** i_P-* J J 
CjI Jl>-j ^1 (J-Gj^jJI CjLu^j. (Jjji^L<ji (J-lLtcTli Cjlxj^j^iI oJlA ajJijj . 4-pJI 
iL*JJi J^-«-J L^al Jiitjjj/I SjLcl p 1 n-rll <jSL«-! «LlLlo1 ( _ > l3L<t»-i ^1 jl S^jJlj-a 

3jLc dlli (<ujj ijjiiJ,l (^ 3_l1ujj_JI J-m^l 1 nil (JLitlll 2^It~ *'j-^1 uj^3 
Jjj^o i^& 2 j 1 iiLcJ.1 j-^ 1 ajij ta 1 1 oJLjfc aIjlJ-"h ill (_ T ^>JI (^jl^Li! (3^L<jj Vj 

i _u 1 i'mi nj i(_jj>Jl (2>SlSL!I u^iiej \-cas- jju^lm qLuj1\ \j-tb f_j£ (_g JlcLSJI Ja 1 ua]| 

, L^J I j 1 „l_La LSLit^o r,<liii JlS 3-pJl 3ji>JI (jl jl^o LdJjJj 1 L^>Lfc ^ 

Cj Ll.Lo-<J 1 ojui ( _ T 3 iCjLxJ_)- 1 ^'' Cr^3 lA -'"J I (J^ljJtil (_>-^*J Cu-ajiir" 1 nLa 
j_iIL>J,l (j^ 3_i_Llj j^^-J I J-m^ 1 nil (JjJ^o 2jl -r~ (2yU j^i-l 3j^ 1-^LiAj 

i^jiJjjjj (jrlj^l 3JUJI ^yiij iS^pJ! 4j1>JI 1J& oLxjjj^! 2 1 — Ijj L^LlUoj 

4_i_Llj j^_jJ I 4| i nl i nil (JLso (_yJ! Jx.lji!l jl (^jlaLiJval «_o (J^jj^^jJI (j^a- i n") 
(^^Lx^-al (_yJ*J 4 1 1 nl i nil SJjSUI CjIJl»-^JI jjuus] /. La »" (_ji>- 4iaLS fljj Liaj 

Lcljjf aJlJ-" in" (jl » _; t^~ ■■■" L^Jla 3-pJI 2uL>JI 3JU- ^ Lai .S-lIus^I 

4l i nl i nil (JL>u jl (jSLa-i LdJjjj i ( _ 7 iljj^jjG L^-Lo (JSLI iCjLxj3- 1 ^'' (j -0 SjJmia 
. d 1 1 nl i nil Jsajljij cLloj (j nq 1 (jl jjJ L^_La cQjjla jt-Ltol^-a i _ T 3 4_j_Luj)j-J1 
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cluOLlSjl <k£J 

» j^~" ""' I J IS jj iCjLLuj^j I J i "■-" (_yji ijljLujj (_, i nS^jjlSj ijj^-tuJ^jjjijSLIIj 
CjLxj^j^I oJUfc J <^<* (jl (_gl i LfflLjoj ^jj^.21 CjLLuj^jJI CjLu^j. jO^vL^J (jl 



(_yll! «LpJ! «LlL>JI j-oJ3 jl I J i ■ ■*' (JLxJ (jl (jj-i ' J^ 1 * .' CjLxj^j2 I oJLA (*>'" 

jlj_a (j_a L^JLlitJ ^j^zj (jLcuJ^ll (^ (jj;lj^£LiJI CjLxj^jI (jl (j-^-JJ Jul! 
cLojJlC <1«l>. _s1^_« (_^-Aj i^-J^-J^/ 1 3 Jjj^ (_£l «(j^>-^4j^j1 )> /qj.uLj l_3jjlj d laJ i "J 
LoJJ£.j . I jj'a ill I mi'i (_jjJI J I LgJjI^o (_j^!l 5ja- i M W I (_,lr L^J^pl Vj Jal iVill 
CjJlje-J (_^oL>- fs-ij-il—i (- fljJJ i4JLi3jJI ^ula^I (_y3 Cj 1_Ll>- jaji^J I ojui JJ-J2J 
I glftg IJljj ^ Laj "■ ' Cjlxj^_iI (_jJ! (J^ejoS i I adults Ij_j_l*j 4_lJujj^_iJI I j"l . ..1 , ..< 
rfUJJl J 'Cl'^ i^Ur (^ jJ>-'\ J-=e_o f<U>Jl J-=tJ (j' J-^' (j-*J • JL>JI (jr^ 
(_p>-ljJLj 2 L-fljjjaliJI ljuij ida-ufaill *j3ji,Li (j o i uj La jl «U (__^aL>- <_ojjj>o 

. 4-lJuj j^_J I 21 1 ill i nil (j-o *j-»- VI «U3 
tixj^v «(_L>-I J-ill» j<u-uU SjLa-JI (<sJLc (^^ *L3jju lxj L*l!!i 4 j j i""i (jS^x-JJ 

I JlJ* (J-A^-J LuSLx-lJ .JJ^-VI *j^>JI (_y3 (Ji-I jLjjJ I _l MI-^JI (j-O *>»• (_P (J^ l"lj 

•.^LUI JSLxiJL. Ji-ljoJI 






/tSJj_)2 



,Z_ 



7^ 

JSUi <(l_l) i«J>J2?l J^e-a J^eJ (jl yitVmiJ V (I) («£>jVl (jl ilo-^MIl (j-aj 
i4_^3 (_L»-IjJL!I (J-j-2j (j-Gjij-JI «(_gj^v 4 1 1 ill i H (J^la (_ T l£- <_>^>L>- (jlS^o I i j ' a 

(<uj_ii (J-»^ i_kajj (jl ujjl I ilj .(^LlajSLII cUaLiij (Jj'3i (jl 'Lj^ * j'-^" ■ "jj 

JljJiJ^j i JLstlll Jaij V (jlll jljJLI (JJls-Li JcLjuiiill 4jl3j^s >lxJ (jl LuLlS i La 
J j I -a- "i II '"'I j-Lx-C (_ T -3 Jo_i_iiii!l «U^j^ J<" i uJ (jl /ojjj^l I JL& ' ^'-~ ■ "_' ^ 
(_y^ ,_L>.IJlILII (_yi-C SjJl^JI L^J (_yl!l .iljl! j>jbk J!la (_, o i n"j . L^J u^in^l 
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uLcuJjUl 

i". I i~i i ill jJsj 2 La •" 1 1 -i'j-lLi I jUI ,V. i ^aj"j CjLxj^J^U 5Jaj uilll «Jsljl,l 

jyixi <_j£j_o (J!Lo i«GjJi^JI . >\ .^.<- VI CjljLc. (_paJU «_u^3 ( _ T 3 Sj-ALLxII 0jui 

ijjjjU^SJjJu JajvaJU (j-u^ij^ill (JjlS ' La ■"_' (_g JJ! '"" a i "j' a jj ^1^ (Jt^jL^JL^' 
,- 1 1 , >. , ; 1 1 JJsUJt (j^J^ (Jji'm i ii ij (j\-ujjj3^aj£J\ ("uj-il (J-*^ ^J-I j^ ' .'"'JL3 

^ . La <& */IO Ir VI CiLsjp^l i .If- 1 ^ .Uj.V.tl jJsjll i^jiaJ Vj 
(_j-<i3 .jajj-i^l 4 1 1 ill i ii L^-La (_<S^pj ( _ T il! «L^Llo2| ( _ > I3La>-2| CjIJl>-j fj^x^a 
(j_a i_tijJ13 L^jLxj^j. (jl Ji^o i(j^-tuJ^3j^jSj! J! (j-u^ij^lll CjLxj^jI 3JL>- 
oJlj* (j-o 3Jl»-j 300-200 (j-\_> 7-jIjJLj 4_j_Lj_a2l ( _ > l3L<t>-2l CjIJl»-j (j^ 3 -iJ^ 
Cjljj (j_a Sji 5000-3000 (_jJIj^v (j_o l_££.j-4J*-a (j& (jjSJu (_,-Aj iCjl Jla^aJI 

cjLxj^jal ajjb ijS^j ilj-uS jjl«JI ljui jJljj jijaj iCjIjJJI (j-o L&j^ulj (j^j^SLII 

(j_o j_L.<-i-a JJlX. (j_o VI Cj L1j_^j>J I eJ-& ( _ T 3 daj ". *tl JtJSjiJ (jjSJu Vj 

SLajj^j-jJ (j-CiIj Vj I j i a SjjLa V ("ujj^l «l5>?J SJjSU! olj^-jJI 5u2j 

*(_gj^>J SJoSUI 4_LJ-La2l ( _ > l3L<^»-'2l CjIjl»-j jjLa , » . U 1 1 i Lae.iSE.i.a I JJt (jj»jjj 
(_, i nL-u^/l J^Ll^JI JIlaj iiJaj uull J-^jII i—u&jl (_y3 (Ji- J3 V (_ylllj /o-ijj^l 
f-SjJJ I jui (JJjSLj lr I j'al A"tlj L^j|jl!Li Jl£.I i n"t (_ 7 jJI (j-*J i(<u jj'i/! *(_gj^>J 

.4_lS SJLjiiJI iTjIjo-^JI dL2lI!j ilauuSuJI 
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3_jj_pJI ' " 1 1 n-La-U I eJ-tb (j-a IjjjS i_2jju jj^c-ij 
(JJLo (jj/LiJI L^JjIjQj (_5-lJ! 4_«-jl mi II I— g-Sl o mLj 
4-Cj_<nx_a iiJU_a (j-SLIj ""'I L-iaLLuJjIj Cju^o^JI 
' _* I c I I J I J J= j 3_jj_jj>JI i " ' I i la ' 1 1 ojui (j^ l£>**' 

j_«_lI! '"" aJa-Laj i/n i n-»JI ^^3 4jjljl^ul '"'." uaai] 

=l\ ... s'.vi ^i 2,,^-^ti a.^jj.ti L}L>. *^j3 ^1 

IjJ-i i^nl" (_3-^-II el . .-. . ^ '->■" 1 1 4-uLl»-iSJI CjLuJ^>JI 
.CjLcjISLII ' fllSie " 3Lx>. ( _ 7 3 LaL& 

ojui (j-o pjJ (JSJ (jl jL?c_t3 i4jjjj>JI ' " 1 1 -i la '. 1 1 oJLA 
Jl^,i hi" (_ 7 jJI CjLxj^j^I (j-o L^sli- Lcjj . " 1 1 ^ fc> '. 1 1 
l<jlor l-oJSjj ji tljjUjMin^jJI (_gjijj jl i L^LjSj (jl^. 
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2 < 111 ■"'! >j a a ^Jl^-I (_,_& (Ji_ljLSLII CjI j^j-a 
( _ t j*j i3_jj>JI cjLoKJI 5ja- 1 n'ti ^^a SjiSI i nil 4jjLl<ijSLII 

(Ji-lj jojJ ( _ 7 HJI 3jj-pJI CjLlLajlII t_j£ LoLai IjJ-i i— jiIj 
,n in-»JI (^ 3_jjIjI>UI ■-«>! <>» »tl x^JlJj iLj>L>JI 

.AJJ JjLJ La^J (J-C-S3 l^HX 1 (J-sjuI ^Jl 

Jl^v'i/I i .lr I /-^ OJ^-^ I^jSUj iCjLJj-aj-^JI 3JL»- (^ 

(J I **■ ~ ~ j tiiS. a ""' La (jLcj^j/ (_,-^-2 i^Ljjla (j7ij<~ V 
(j-uKJ! /<sjj/I (jllal ^J .(_g^j»JI I fllor (_, (j" m (jl Jju 

, I j ,'--.1 j_2 >lj cl_t_a^l Jal i ii i ilj i i"<\l . >.»ll ^j -. I £" 

3 ij i ii U CjL£jJ,I (_gi (j-ul£Lll CjL^xj i"m o i ii I J-^Jj 

iCjLLuj^_JI 3x.jji^o ^1 cjLpjJ.1 ej-tb ( _ t ajJjj 

A-lJ-lo^I (_p3Lt>- 2I CjI Jl>-j (j-o W^2 (j-° 0_9^"-" Lr^- 2 
nj^j^pl <-^- ''-'£}■*■ OiS^ cr^ ? .'" ^ ' <__j^JL_u V 1 (j uAIj 
1 1 j 1 1 lit ijuJuus (jj^ 3JL>JI oJbfc (_y3 CjLb^JI (3^-!j 
£yl i_aVI £yl (_£.}L*JI jrpj^^l f-iSJ^f- OJ^-^ L«-Lla3 

(j-ulSLI! «(_g_^>- (jl -J^? i^jjj-aal u^s Lt>- 2 1 cjIjl>-j 

(j-3 (J-^J CjIJl^vjJI oJUfc (j_a J-J-la JJLC (j-o Qi^-y 
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cluOLlSJI <k£J 

.asm ^ ji_j3.Vi ^jai 

( -^_a 2 .Ua (JjjJjiJ J^JulS . tjl i n'lMJ SJLj^jJI flji^'i/l £yt » t-a ^Ir 2 j-^jlj^ mdJI 
icCjjiaj aiv^lo i^ AjJI (Jjlx-1 (J^JLa-a ( _ T 3 iSLs^JI ' ■ ■ *<* CjJl>-I ^Ljla^I eJJt 

jcvl » u". , uj jdJj . 3 jij^>JLl (j-mJLi I <j" t\ -^ \l ^ (^SL«j a 1 1\~ ' ^ 4£js>- ( _ T a LuL2Jj 

<j'* J « .' (»LJ3 LoJJ£. 1937 aLc (j-J-9" Sj ftl la II oJl^J Vj j 2 a lj_i ■ "*"' Jl^cJ (ji 

i_ijL-elUI ij\j^ Q^JjJS (j^ Sj-uLgo d«Ua l1*j>J_j£. <_!jL-tlll 0JL& (_f Jl>-I (^J 
i4_uL«i!l SjuiJI (j^aiiej m-aj ,_£jj>.| djuafl C^>Jj£.j njLcuJ^I »J (J-^-^-a (j-° (_J_<JLS-i 
(_y3 ^JiajJ ji (_>ax2 '" (<sJ (j^Jjill g*»Ua jj] »| oUII i U^V jjjj 3Jl>. (jJLc Ji 

iQ^J^aJI tl»Ua jtj SjjiLuo "j j i a ■*- I j^3 T^i}-* 1 ' '* Ju "' <— ojjuoI (<sj a_uL*l!l SjJiJI 
' /j i nj V /tj_pj Ijui (jl i la a» j I JuSj .(JL>JI /y^ SJlJuJ 4jlL*JL1I oJLA <-, ,~-, ,^ .1 
4-lal ifu )j 4 "nlr La JlJLL) 4J2 *j j 1 a a ijluil LaJL-»- iiJ_p lil (j^JjJiJI j^jIsLjJLiI 

a 1 J 1 a ■*- ' (j-o (jjjLa.} SJlC Jijlj 

^Ij^-al a ■ ' is JJJ*^ J^.J iaJJI Laj^Lu 3ji^>-jJ,l CjLLujijjJI Jl>-| 4-L-olm (j^ 
LLiLj Lcjj aj (Jiso iS^jJI 4ijLa ajSLuLSi-La ( _ T ^Lc ^LtujVI J i n-v (_gji-ejj 

(_yJI (^j|j La 3 jIt* j 1 "~*-JLi ijJLufc (jjSj LoJojl3 . aIjjJI ^Ir (jl^j^l (j-o 

J Lia " ijj-i-l 2 j I r iiJl_i_A jl JL>o 1J3I Miitl 2_JL«JI J^I^jiJI JLxl 3^-^! 
3jLo i^\ ajjjj-eii Lol i JajAil! J-oL»JI I jjt JjlS i-aL2jl ».U".,..j jji.1 >LoLc 

(J^jlJ JoLluJ Jji-^3 ^1 lS-^J-^ Lt^' ^L^' ^-J^ tj-* '^'-' lC ' p ' n^JI jjJuj 
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JSLla ipljjVl S^jUlIo jljll oj-tbj . LoLaj L^LlS (_oJ3j jl 5U_. ,V,II J_o|jjiJ| 

CjLxj^-i^I pjj (j-o [JjSj La LJLc (_j-&9 ipjJ-JI I J^& (j-a 3JbLiLa 3jLo 1 Laj •"■ ' (J^Lc 

.«ase» «jl» » la 2 1 I J (- j" '" 4_caL>- »l 1 11I I feu£ (j 1 ^"~J 

4-g.J 1 11 J /Q-H3 l^JLijsO jl .Uj ,",',11 J^LtJI J_LOjj 4-llftC (j! ■ U^M 1 I (JJ9J 

' **■! '"' J ■'"' V * t_y'- LM '* ' '' Jtjk Ct^J '(JL* 1 ^' ty^ (*23 4JL<JL>JI ( _ T 3 ( _ T ji (Jj i4l5L<fc 
(j2 cdJij i(j1_LjLd! CjLoj-o (j-° Wi>^ ^JL>" j* 1 -"! ' JlJ ?° o' ^ ulAJLu Ij^Lo 
(j-a (J1_ljLSDI CjI_jSj_o (JJjSj *_i-«-! (_ T J-II CjlxjJ_i2| (_pa*J (_jk: (_£_JJ5eJ AjJI 

.^jJI L>j>L. 

(_j-lJ! SjU! 1 i \ I "t (_5-*J i3-ij^>JI A taj ukLuL^j i«(Ji_ljSjjIj_1)) 5l 1 nil ayA.\ 
ii-JjLjeIIII ^Ijj^ ^LjlaI (_paLJL>l ^jJ! (_£.}Jjj ^LuiilJI (<u-u L^JjjSLj [^ ' .'.' ' ""'_' 

5 U , „lj 1 jj^JjjjjLjJ! u <\ 1 11 U j»jJ! (j^jj^j (j^ dll j£ L^Js^Ltal (^Slx-i (^-I'j 

Cj1Jl>-J * I UJ (J-« ^ 1 ' 111 Ml (J_« (j^_LjS_J^1^_Ajl i S^AJ^ .ij^-LUJ^Aj\ I A ' ^ g J I (Q-JJ -1 ' 

jjj .4 I 1 11 1 1 nil (J^la (_5-i^ Li^Li- I-jjj^j <_*3^jj (_^II «Lj-Llo2| (^^Lta-^l (jjl 

3jjJl>- 3Jl>-j 4"l 1 ill 1 11 ^1 I i li 1 <■> I j i(j^_LiSjjljjJ! ^(jjV». j j .>.-»" j LL<i£ LiJI 

L_L*_9j ^J L<a_Lu i^_ujLiJl (_p 4jI a l& Cj^_jJuj «Lj_Lj_«21 (_p3Lt>. 2] CjI JL>-j (j-* 

sLj-iLsAJI CjIJl^>.jJI \-jSj3j 4**il 1 nli 11 (j-o sLlJLlo^I (_p3Lt»-2l CjIJl>-j (_JJL>-I 

.(J^LtaVI ^yk: LgJ ^j| Vj JoLiiill <UjJI£. 3jLo j^lc I iii^ajj iMjji-Vl 

4_a- 1 11 tl (jl ( _ T J-C JjtJ L«-^ il^Ji^e-a Lcbj^. (_g^Jjj 4_Ll«-o SJLjij Jil*J S^UI 

SjAill LgJ lMjjji.V C-l-L.-y:LLUJ Vj Lo 3.jU C-l-_L.-a."LLUJ Jl3 (jll I 1 5 fi I" ^J, I (<S-U1^J I 

.4^^ J£Li I *-! ,w<» »j JjiiJIj (JjLjjJI aJLjfc S«l^£ ^jlr 
i_j_Lci (j-SLIj /n 1 11 -»J1 '"'*" ua c >_i-q--v ^_3 (j 1 — ijLSLII CjLxSj^a ^Ai-' "^J 
'"'." .>»«ll juiU i_3jjj(Jll pJ-iJI (j-a (_A CjLiijJll 0J14J 1 htIi n"t (_^ill '"'N Jajul 
Jlo /n in-»JI £yl 3^^>J,I slj^v^l ^ /oSLa^j (^jJI t2j>l ujaII Jlo iSj^ljl^UI 
CjljJillj (j^jjjJI (»^ «Lul^JI ^ ■ i^a^JI CjIjjSj i(j-ulj_coJlj Sjijj^lj ^Ijla^I 

( _ T i AjJI J-3-i (_5-3 fn 1 11 >JI Lg-ajL^r "1 1 11 j diljijj 4j^ojJI iJliljjt Mill o'j 1 ^ 

^Lt^al (jIjJl>. ■"'*" '^"~ (Jilo iS^iiSLi (J-<jj(3 jl «L<ul j tLd-Laj (Jjjjj (_ T lII (jSLo'i/l 
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cUo_— Jl 6_J 



. (J— — 1 j— « (JS— — t (J-^Jtj (_^— 11 -iJuul ^j^* >g 
jl 4 j i ill i n-»>J1 CjVLv (_3 jj-^ (j— J— — I i— iI-jSj-o (_>-^*J (jl JLaHatXI (j-oj 

j_>. ^-ll jtufcUuj L4JT _L_ Vj i_jjjJI _ jVL». <_£ jf Ljjl£jjVLi 4j__ >VI j_c 

1— jLaJ_JI jl (j}j|^— -Jl-! 4_i_— >VI J—C.J . (__>— ilj-aal aJJt (JiLo ,_)— >lj— .1 <__ J-f^ 

3_i_.jVl 4_jii_ _ 3.jLjj (j-JJ — Ui ^jjljj t 3_>l ir^ll (j-La'i/l (^a ji— >JI ^j>y 

a! 1 ii-v^U — 1 nj Lx-« i(j-_ jl— Jl — jLij-o ^yuujjjLb (j-Lo^l 0J1— ■ (—2 4j^ajJI 
(jIjJl>- (J^L>- jjijJlu ijoij— >JI j-±£ I— v_.^_ >j i«l— — -lJI AjJI — ju^_j Sjl— — II 

. 4j__ >VI j_T 3jKLal£Loj jj l_JI £_.> (_a 4\x_sL_<jJJ *jJI *_a _ jljjtMitl 

» J —u 1 uj i(j-_ jl—JI — jLij-o 4-1 j»J-2j (jl *-J— — 1 ■■"' La <_p (jl i_i-L.-y.tJ I (j-aj 

p I tl~»j1 0JJ— U (_£ jjlj "(j-« ftU I tl^JI f) (ft-— lU — 2jj— ^>- 1 t _^_a Li Jj— u 4_) (^3^1 (jl 

(j__j f^JLiJ «— J_oj (jji ^>^— 'I "^jJ Lt^* 1 ^' (^—LSLII J 1 ii-v (jl jJjjj a j jj — — I J_ — 

i(«lIIjij_<_ *-3>J 3JL*^-j L^lj^- j»—i— u— j (_gJJI iJ^-j-II Jio LoLti) i—aji^JI 

.j_* VI (jjH 4_l«— >l jiiSi Lj— >Jl>-I (jLi »— — — !l (jSL«j V i— — 9jJ,l I Ji— ■ (J_o (— 3j 

Jjijj (ji "I" 1 "jil (jjo 3_JL»_ j_?l (j-ujLSLII _jL_j^ jj_»3 1 J— » 4jI (_,lr j 

(j_a (_i_L____!l 4— — it— Jl (JjJ__«JJ i_^>- 4_pJI 4ja- 1 n 12I 4j— >— L— il — llj (— Lc 

(j-_ (-J— Ljjljjjl (jjH (J^L>J, jl— Jl _r— >' (**"J ^-*-— >J1 ' .'■iT~ l ' ""'^ l— jLjJjJll I>Ji— ' 

j"ioj"i 1 nil (_3 aIj^sJI (j-o «>>• (J3r!— ° — 32( I Sj — — (j-a «>>• (_y— - LSj-^i lS 1 -*-^ 

(-—II 4jj.}'iM pl^JI (j'-*.' — J— -* (j' (_j^ r 3—j Jl_-iJI — jL— iljjJI (_>aJU Jji JJ 
i(jj^ j 1 o — f 1 (_p_o i3jlj_»JI '"" l— "I a.J joJ^I CjI — ■ 1 11 a 3_.jxjj_o (_ll (__<u-_ 

L^JI j_l_ it—ijUtlll (jl^i^ (-2 3_ul^JI 5-i— _—JI (-1— (_>_ uL_ II _kj3lj (j-_jl_J! 

.— J_— iL— jVI i>— _i (_3 ( 11 1 11 tl jji (jl-ol— — 14JI (jl- lil ^p'i/l 4x-iJl— (J5— 3 
— jL_j_o (jl 71— — )I^JI (j^o 4Ji— i(J— >J,I Iji _> (_3 L_Lo^L_o 4—3 (jx jo— .jJuj 
J_— — >. (_— (_gj— »o (-— Jl 4_J_5_pJI — jLlU_JI _— t__o (_3 La jjj L^J (j-_ jl— Jl 

i^JJI «___1__J1 J_>-tl l_U_ dljj ( _S,t_»-l _Jj_JLl L^j! (-iiSLy i(__>JI (jSKJI 
_ jLj— j_o j_i_ »3 1— LI jjj n_£j_*l (_II 4_ .L—u (jjo SjjIjI^LII _ j^l— _ «JI 4-i (»3^3 

JJ— — ij ,j_sj (_l!l ^LuijSLII 4_JJI i>0_i (_3 4-aL^JI — jljj— J.I _TJL>.J <j— jl— Jl 

. 14JL— L— Jj— kJI 



9fl 



^U^*)fiA\ 1 1 






CjLlLjjJI (_v^»J ( _ t 3 LaLi IjJ-i L-uilj (_yJkJ i4jj-pJI 

jj^ij UgJLSJj '^^1 (j-jL 5 - 11 J-^* (jr^ 5 O 1 -^ <_£ 

(_j_Aj iCjLJj_aj_$JI oJUfc (j_o pj_l (JSLI 4j-oL>- Ijji. 
*JaljJU ^yJI I <;ISm (_£Jdl ajJ! ^ illlj JUj (Jila-ij 
2j . I jt-T* (jlSLo (_^ SjjiLiA Jj I Laj ji L^J^ 4-1 glial I 

(jim-d SjLjejj-uI jl i—aj^^JiJI (j-aju (Jl*^o jj-^J I J iS la 

. &.U2 L>J I cj I^j JJ, I 

L&l JjijJ V «Gju *> a-llajj 1 1 .JJi^e-a 1^31 L4I0 JSL! (jl 

( _ 7 Js LcaLi. Ij_uG^jJj jus Jl>-IjJI (jj^j^JLs iljji 
^-a Jj^-jJ! (jJ! 1 a * qjLLfl t Lj>L>J! (j_o La p^j 

4-jJLj I r- LjLLi J-J5J V 4_lSJj 1 I J Luu Cj^Lcujj 
IjM-^ll a j a j i"...~.a , I j^. 2U^^.t I ^j^VI Lj^UkJI 
ij^UaVI (jJL. <Aj (j^i^o V Lgjt£j jljjtXI l^lof ^ 
ojui 4JIL0I (j-aj . 4j i3_caL>JI <iliJ 4J L4I0 ^iS (j'-^J 
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LuxAJI tstl 

■ Cju^'C i nit (^IjJlII (JjiLftjJI ■ " 1 1 j 1 1 c 

*J J ' a a 4—1 L-'(-LJJ)j— 1 4 I I nl I n (j-* <: ^i> > ■ O^^ U^J) LtiJ^t I (J I <j-« (C^l^Juj 

(j^alsexi "t I (j-dj-ijij 2 1 *(_gj^v (jl VI i(_Jjj>-2l (j-^J^^t! Cjuj^sJ 4-i i nitu Ljj i nl 

377 j iq^jS 3ji 254 L4I0 i4jitaje-a Sjj 777 (j-« <= ^S>^ < -r~>y l S^*i ' (J-° 
.Cjj^jSDI (j-o i-iilji 6 j i(j-La- 1 nSi 3ji 75j nj^jvj^pj 3jj 65j nj^jvjjjui 3jj 

CjI Jl^>.j 4-j_ui (_5^- Cjljjdl ojufc -1 laj '"' ^js>-i\ CjLLuj J-^l 3JL>- ( _ t 3 Loj 
«Lt_u_u ^1^. ^£^l>*j (_ 7 ^JI tjj-Uj i n >VI 4 1 1 nl 1 n (J^ls Ct~^ '^-4-*^' ' (J^sl-a ^ ^tl (j-« 
(j^Jjjjual 4| 1 nli 11 ^jSil I j 1 a » -i jj SJLi CjI Jl>.^JI ojui (j-o I a u -» a J 'J ''•''* 
1955 aLc »i «iUtl (^^l- 1 J^J . sLlJ-lo^I ( _ > ^L<j^-2l CjIJl>-j (j- ">Jl>-j 51 (j-a 
(j-djjjijal 4| 1 nli 11 ( _ T 3 ^L^Llo^I ( _ > l3Luv2l L$J f-JLjJJ (_ 7 J-!1 4JL^laJI JjJl^o (j-o 
jalj (j-Gj^j Jjl dlt jj (jl^j iQ^oj^JI I JL^J {jlaj-^Jl i_xj^ltl <j-^<-»3 t^Ujy ("UJ 

. >Lal£ 4-lj£j3 JjJ^»o 

dJLLj 4_lj>JI cjLLjLSLtl .m 1 ii-vi L^jjiso (_ 7 i!l cju^oj^JI plj-il («-&l (J- ,? 

(_p (j La »"' (_ T ltl -iljAI i-dJj (_,-Aj i(_yu-L>JI Cjuj^j-A j<u-uu 3ijijj(J,l Cju^o^J! 

2 J . ^^JLlVlj J^jJI (j-U <iJ3jJ2jJ! (_5-l^. tlitji-l Ji£.LjlJJ i3j_ujJ,l 4jI Zjua Q ni-v 
4_l>-LlI1 (j-« (_7 j W-'J ^ J **— - ) '-'tHJ J-~' 4^.^_4^?E_a ^^l (J n I~»j1 Cju^ujj^ i _ 7 _4jJj 
/<s_<-uL_i i_2j_»_j 2 jj ua ' II CjI_l£j_1,I (j_o (_£j^»-l 4_Cj_4^a_o ^^1 4_i_l-lSj-1JI 

. «Steroids» «cil ajj^yn n» 

(a_u/U <_2j|jj<Jll (^LuijSJI i_j£j-U dlti I i>ijl icjjjj>JU tfjufc ^1 ( _ 7 jCi-bj 
iii ii^p lil iDjcaj (_g JJI jj JaJ I (3^-J *Ll^ f i ' " ^ >Jy 2 LtKj "ijj^"" "tjSLlI » 
( _£_>ji.'i/l 3-aL$J! jljll (_>^JU L*ltjl^ 3x.jjiJ>J,l o'jJb (_yJI ^^u-iJJ . (j^jlj Mitl f_jJS 
O-j aJ Aia Iji^Jj i L&j_lC j 2^jlj ^i ,^.tl ^aLta-alj ^j^-UjjSLII (jj^jji (JILa 
■ frLj-q-jSJl »l olr (j- 1>^P LaL<4J-<klj 4j-oL>- 4jU^. 3^.jjjj>J,I j>Jufc 

3JjUtAJ aLs £yi Jjl jjt 1903 aLc (((jjijIjlJj)) (jJUVl (<JL«JI jl^ j2j 
jj>-I (<sJLc (j-uj! jjj )«-a iit_pjil ji^j .(Jj^'i i ntjSLtl i_jij^ i_jji^3 <i3j_»J, 3^L>- 
jjlclj i 1928 aLc Jjij" i ntj£lil iijj^j 3JL-ca LtA Loji^j « JlJ^Lj£» ^ <i . nj 

(jljLji 4_Lv| (j_o ^_La 4_l-l-lSj-1JI ^Llo-iSL!! jaJx. JL^o ^^3 l-»jlj I J ' ^" I J^* 
i_i_-y.<.U 3jul «Luio 2 I JlJoI (j-a (jlS LxJJJ • - Llo-i5L1 I (_i (JiJ- 1 *3^ . o'-^'-*-" 
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uljjOjgJI 



aLc (_yi (_gl n_aLiij^VI I jut lr i U <& <*l_j^l ^-vj* ,_,''*"' "J-v 0^-p >& *^l 
cJl^i JlJ^LlSjjjjjIjiJj L^ajLS^yl!! Jj^pjJjSLU Sajj^pJI 3JLjj-aJI j! < 1932 

.C^JS^JI dllj ^ 3^jjj(I! 4-lIujJI 2< uiVl /oJLc JLJjJJ JJ^LlS (&4IU 

i jJ^LLajjjjjIjJj^J^sUJij (^JJI J-^>J! iiili(j^ 3jlsI^JI ojukjiaj Vj 

I i j" j se J (jl i 'I ui Vj iCjI JLjj^j". nil «Llo_& -iljlj (j-« Lx-Aj-jjju LJj La (j-=tj Jj 
. »l oUll (j-a /o-AJiJLJ ^1 (j-a ^Lai (JjjJaJI Ji-L^aj ^1 Cj^I Ju3 L44JL4X.IJ 

CH3 

CH3 



CH3 



HO 




Jjj" diT^&JI 



rcQJL?"'- ' 'L9~' ' "** n) C? ° ' ' ^ ^ CJL9 _a > J k (1)-* (J^ O^^rh^' *W' ''■"'' (J-* ( QJ -^'-)j 

,-.! A ,^ll jj jU ^J| (-jliJI (_g-ijj '-*-'Th 1 '(j-**^ ij^LC" ct^ <*jj£jJ! Q^\ i^a^JI 

Jtiili I 4 '< a J£ Jtiij 1 tu$ i^jJJ Vj i^^JI <jjKJI (^ Sjjiu^l 

O 



CH3 




CH3 



OH 



HO 







« ^j jj j**< ( uaj i n \ » 
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cUoAJI tsd 

Ij_uju (jl i— a-p £p-£ (_^l SJljjsJI ^Xlo^! Jl*-| i3JL>JI eJJt iLuLS Lojjj 
ji <— Sj oil ^Llo-lSJI ^p^/l (_y3 j_u£ j_<ju ^1 (_£-5JJ J^ ii_*jf^i!l L ^£> I iLiala 

>( _j>JI (jjLdl (^ sTirnhj (^ 
JljLs i (j j^_ljj j^L! I (jj_oj_a L4I0J i<1cj-«j>J,I ojui jljil A jo it a IjJijj 

l_<fcVjI c^jLi iCjLijJ.1 j>j-A (_>-^*j * j .>.-»" t s^jjilo cjVjL*-o ijJLuk c^-aLa 

.(Jjutil (_;£ ^^jLlojSLI! (^j-L-ierJ I «L2j^Lij (jj^-OjjSLlI jj 1 ^"- I 3JjLx-a I j ^ *lj 

Lijl£j 1 1 942 aLc (j a£ iCjLujtjj'i/l (j^s 3-caL>. 2_i i»l (jjj_ujj£lll o^ ^_3 
-LJLLjI-LuUI) j^J.1 (jr^jj *LiUJI (j^j L&Jl^I ^^k: 4-uliJI 4-<J,L*JI t^j^JI 

(jl J j a " «LaJ^>JI (j Ij-jJa t-^Lj-u CjIjJs (ji_i 4-^a^Lc <icLJul Cjjjj/ ((juLJI 
^yk: /<ukJLc:Luj I JJJl>- 'j'-^ O^W Ui)U^" o^*.' (jt^VI uU^ 11 7-}L-u 
ra-^J I ^J LLu < J 1 a I 1 a 2 1 1 J_aL (jjjLJa.ll 1 • J 1 aj (_jjJI ^Lo^.VI Cjujj 'UisLS-a 

ijI_2jlII IJl^J ^^SjisJI (_*j^pJI <13jji-a «LaL>JI » Lalj ■ ■■_■ ,&Jj . < al Ji_A"i/l (_,lr 

. (jj)^_jjj^£j I ^_fl> «L»i ^j^* Jl [j-iij «E» i Sj^a /cj-u1 d jlr JjlLslj 

<JjVjL=e_4-> aLlJlJJ LSLjj-oIj WjJJ' (_t^ (J-«L»il (j-° 'j-^ I J^* J-^-i J^j 
jJ^9 j-j_caj>o (_^ >Ljl3 l$_l« ^j^* J I 7!U>oj tQ^_«j_$Jl 1 JLA j j < >>-»"! CjL_uIjjj 
4_j_oS (jSj /cJj . Cju1^_jj>J1 ^j'^* > JljS (j-a ^ 1 Lai Jjjj_Ld (j^- lJJL^tHJ-^-^ (j~* 
^1 (j-<uJI d * aj ) a CxjLS L#JI Lo£ i4_l31£ 4-ajj.LiJI oJl^j 5 i 1 a -- 1 1 (jj^_ojjSL!l 
(J-lLJeojI (jj^-Ls (j-^- "J J ' ^" *" ' (_,-!! (j^IcvLJI «L>ol jJi3 L*l!jJj '^JJ J^>- 
. 4"iiK" (j-« Jjl^'tlj 4_La tLjtlilll CjLlo£L!I S^u^J (^LlojSDI 
aI JiielL-u! (_;£ »l oUII^SLa jLfl£ Cil Jgj^j" 1 nil CjUj^>- i_xjS_p JLlSjiHJ IjJijj 
(_, I r jl_Lii.V! J-^JJ 1 La JLs- (jJI (jj^-i-bj^-^ S^jLiill 4_uLuJI jljJ.1 (_>a*j 
j_o-i3 (_ 7 ^J1 CjLjLtJJl jjj-J ^j^* * (_^ Jl>-jj i(j^_L>-^l_LajL_u 4^_i_uu l_3jjlj 3jL« 

^1^_jvl ^j-a (((jJp I ii Mj)> ^£j~LQjy 1 nil /QjlJtjl (jS-CJJ . L_Laj^l * )^_L>- iJr S Sj^^J 

i_d_l JLjj hjj^_ljjjAJI (_jJI L^Jjjj>oj 3^m aJJb l-lj£j2 l _^2 <"<ljjU~tl (_>iaAJ 
Vj (_5-^>JI J 1 11 ~^JI /TjLi- i— 3j_»-J (j-S-J («J (_gjJl (jj^j^JI I Jui jj 1 ^"- I (j^-al 
AJ_Ljl_aj|j r-^Lc ^^3 L*L!i JlJ(_1 aJlJt" 1 nlj iCjLll^pJI l\ 1 ii-vj (^ VI Jilij 
^^3 (Jj>> SJJL>- (_7k- «(j-jl"i ''i'jij') (_Lc^>- J^J .CjVLsJI l j H a Lffcj_LCJ (Jj-oLiil 

. JL>J.I Ijui ^ oj^jsJ I^Jl^j 1951 aLc s.LlojSLI! 

l _ r ^ 1 1 j 1 nil j r I 1 LaJI JjJLlI j<u-uU Cjuj^j^JI jj-aJ (_ylll ^JJJI (_, 1 aJJ 
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LjlljjOJgJI 

3L4J5-JI fjjs jl ajJI fj& SjjiLus L^iljlji! ■ -1 1 a3 L>L>iJ1 0JL& jl ajj/VI di!i 

' • 1 a J ijjj/Lj^SLLjJI (JILa 1 Jjjjl ojui (j-° O^*.' ' f " 'j a dllj J«-aj igjl fl^lll 
Ciljl La-aJI (j-o I $3ljlj a l J-2J-JJ SjjiLiA AjJI ^^3 cyllj) 1 11*1 al (j-a Lkjljil 

(_£ji>u 4_l3jJJ1 SjJLlLa iCjuc^aj^JI (j-a 4 i-ll'-ie-a pljjj ( _ 7 1^. p 1 n->JI (_gjiaJJ 
5-jj Kll 3_5^ -SJiill jj-^ ^JJJ^ '^-Hi^P ct^ AM^ (_,lr (_gjlbej (j^aj-& (_,lr 
jjJLI! a JUfc jj_ijj .(((j^JLljjj'iil)) j<s_<-uLj i— 3jj(_j CjLJj_aj_^JI (j_a _>>•' lcjj 

p I n ->J1 ( _ 3 -3 pjjJLjJ AjJ! jLlj ( _ t ^ (j-lJLijJ.i'ifl (j-O lj_L*-La IjJ^S jlj p"ll llU 

i_3<l>JI jlc a jJI ^ (>dL(jj j'i/l (J^jtljj . 4jjIjI>UI cj>I i^-ull *bl (j^ujejj 

i—J-SJI *bi (> 111 -*J (_2.II dJJi (__;jjjj oLUll (j-a j-j£I <IjLl«£1j t_-i i>i*1I ji 

dJJji^ J 1 a a I 2 ^jj taj pLfljJIj *^x-$}\ /n 1 n-a-ll (jSLa-i dlljaj , ,-.M ,^.tlj 

i2jLla£ jlj^l <_,]! JuSLlI *-3-> ^yfl (jdLyj.jV! <j-a JjljJI jJ-ill Ijufc <_ f j . m~j 

,-iM , >..tl JaLiij 3juj (_,i^. Ji^.LcuJ La-a j»jj| ^^3 j*\ 1 nil (j_a jaSi 

«GIjjJj j 1 ^ dltij «l-adrenaline» 1( _, mj /n m>iLi -J^j-jAI (j-dLyj.j'^lj 

j j La "^ I 1 ' c j tjl i n j 11 4_j_>-l_) t 1 laiaj mXI p. fl-taJl ^^"1 1 n a ^-iJJ «U_UL5e_aj 

3_ljvLcJI [j-a LaLaj 4 j j luj ;__; jJI «d- adrenalines Sjj-j^j (_, 1 r (J-lJLLjjJ^I 
JaLoiJ (jl JL>-j i^j^-ajJl (_-rJ1 * Ja.5j uiXI g. fl-Laj 1 t_gj"< i h a^_)JU «LiSJj A-uL l q- iS jI 

<j-a 1/12 j-Lyj Jj^' P>^' o^- IhH^ J^ U^-'Uij- 5 '^' <J-° J^P-^' P>^' '^ 

4_lL>JI (jlj 1 1 J Liau ^ "± lojj LcaLi- ^Ll3 (jj^jsjk (J£j (jl dlli (j^ 7" ' '•'"'JJ 
4lLfl-tIaj «^a j»t^Lu «L»^L>- «L2j_siiJ CjUt^aj^JI ojui (j-a JS jl JlCU j»j-2j «LpJI 
CjLjj_>^>J1 (j-a L#J Sv^jlXI 4-uLLJI CjI Jl>-jJ1 u-ujiJ S-aJiir" 1 11 a L*Ui (JjLflJ (_,-<kJ 

.5JU. J^^ 5j^uu-aJ1 ^uLLajSLII 
Q^jsj-£b^ jS jJl jj^j>_A (j_^ (jS (j^_ ) 4^-jAIqJI (_3JjjiJ1 i, f 1 u jl i f 1ni 2ij 
3JLI 43J (JJLa (_,!£: ^LJj JL»lt (jA-^-yj- 5 ^' (jt^-^ 6"° J^ U^ 1 ^J-IJ^J <J±>*\ 
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^WWii\ 1 4 






CjLlLulJI -i j la " ( _ T 3 LoLfc IjJ-i c-uuj (_5-4^ i4jjjj>JI 

l^s (J^lSHI i^jJjj 'er=^l oSlSJt j-uo. ^ Sjj.oJI 

(Jr-I ? t (j-O ( _ T J-uLS (j-O (Jjl (0-<k 3jLa_JI (jli JuSj 

jjejJI (^ 2 I jj U 1 1 ^j^Lvj (j*^ dJJij iCjLLloLLuI!! 
i»l o i ullj ?u,l (ju S-bjIa S^Il£ /a-A»LflJ fjC J**i i nl (JjjlS 

. (_aLS J S, l"l 1 Lcj_LJ_a (O^OULlaJ jO-&jl JlC. (jSLl (<sJj 

^aj_ja ' loa Jj 1 1 u 2t 1 /j o t n (>-oL>- ip3\_4J ^j j J I i *~> * 

jJla « LaU. ^.jjSL-uLan^-iJI SJU-jJI ^f <_ ,~<tl Li! 

. « ^^Ijv La » 3JL>-jJI SjLaj £^c 3JjLxjO ^j^ '^Q (_£j^>3 

(jLi LoLa ^LoLc liJLcji (jl jJijj (jLs (jlj h—sj^^jla 

iS^Jo-aJI j^yiajtxj ij_jL>oVI SjLjejJ! ' a ulqI JLSj 



cluOLlSjl <k£J 

(JjjijJJI j j i a£ (j-° I '^•" - l I^JjLij lil I Jal i_jj^JL!I ( _ > l3jJ,l I Jl^j (J3jl '^*J V (<s-4jI 
L-ujJLa Im'.jm/<»II I jjb (JjLJJ tcjj-oIj . 3JjjiaJI jo^j^Lvj tLcjl CjI^j£ (j-^ 

.(ju>JI dlli jila 2 jjl Iaj>±ll (jii i nil (_,lr 
aLc ((Casimir Funk» «i_d-Jj-3 j-j_a-!JL£>> (_£JljJj-jJI ^LuijSLII (jSLaj JiJSj 
(jIUIj ijjVI 3-i»- Sj uiJa (j-o i^jj lS>^' o^j-^ ^ ''"^ J-aUJI J m^ (j-a 1912 

t3Ljj>ij1 ' la ■**' (j_a [C-u'jI ljuk (j_a U3* ' ' fl-L^aJJI I flj i ■■ rt <i(j-^ULi3» /cj-u1 d jlr 
i . < zk _i (_,-lJI 3-Jj_lj>JI (J_al^j>JI aJJt f-£A^>- u^C- tiJJJ Jju jojjjVI \j-tb (jllalj 
OjLji (j_o (jLcjJ VI <_2jju (jSj (*-I 'ij'^ 3 CjIjJjji 3JlJ(Jj . «ljJLll ( _ t 3 Lfc^SjJ 
(j-^Li_iJ3» /y^-uij (j^jjul (_palj-al ^ A .". t (_£ jjl (j-^LLuiJl l£Jj]} t Lj_A '"*' *^ oULjAjI 

I Jlj* l _ r ^ j<s_L«JI aJ 2 " jj 'l5j-^ l£_>^' o* 3 ^- ._- * •"'_' i_£J-II "M 0^-°Lj^» w 3 <« I 
3_uLa^JI i_aj-a.VLi<"Mo 1 1) cjLLloLLuiJI (j-a (^-3-1 pl>J' i_aLiiuj^l (jSLal (jl jui,l 

.«_3*)> i«* )» t« l» (JILa 

dlli Ljjijl I il CjLlIJljj-^JI (j-a '"'■ LuiU-taJI oJufc iSj~ '"" ' o' O^ I Li-'cSLa-ij 
<G| VI iL^la SjLiSLtl ^yk: i^jiaJ V i_jLu-u°VI £yl imihI Ljjljii ,jl£ Ijj jl 
i_)Lu-u2 '"" LyaLi-Lflll j J .^»^s o*^. plJLill j^lc JUjUju (jl uulj J'^"VI ( j_ a 

i JL»-lj (j1-aLLj£ (j-a jjSI (_yk LSj-^i ^ rj *■ .' ' * »l JjlII (jl I J 1 &l SjJdllLa 
. p i n zk II 4_aL$JI .iljj.1 (j_o l_<fcj_<-Cj 2 jj Jajtll ,^a Lt>- 2 1 J 7-^LaVI <_*jLjlj 
(jJI—Lii (jl VI i^Lsc^JI i_3j^j*_i L^J j_oj_j CjLLLoLLLflJI (_p (jl (j^ (<ii.jJLij 
-O-^uL-i i—l (JA_o L'i_l^) (jVI l_£^Jt_L^ .4_i^=l_>- -I o i ulj I J~'J1 ' "~'l IjjJls- LiL^ol 
. IjiSjiJ (j^a^LS^jjIj j<u-uU 2 i_J (j^aLLj^J i(j^ol_uJI 
(_yjij iOLLloLLuI!! (j^ lj^>- (JtH-^ J'J^ VI (_^>JI (jjl^JI J i ii-v r-LljEJ Vj 
/) as i a heli Lg-Lc J^ O^J i3j*JI S-jJ^JLj Sj^pJI CjLlUjJI J^ (_y3 (Ji- JG V 
/«i i ii -»JI L^jJI /^LIjej (_yl!l £fi aLu^JI «Lui£ jJl2jj .4J£. Jlj^eJ V La (J-«x. (_y3 
(j_a «j-^- i— i-ll (j_a «j-^-) diLalj^a- j I tl_j (jjjLaj (jl Lai (_j-$3 iCjIJl>-j 3Jl»j 

cjI j^vjJLi jl (aIj^>JI (j_o *j-^j- (j>i-'- o-° *j-^) j*'j^JL>^Av J' (j*l>?^' 

. aIj^j^SLlU (j-a I /40 Lg-La J^ i^jLuJ (jjJI 3-jJjjJI 

(j^J^SJl ^-lljii (j-a 3j j (J^J Lu£ (j-* (( I H (j^-aLLi5 l^3^" ' (J^p-J • I (j^-aLLi^ 

4_a>LtuJ d 1 I n flu 1 Jl>- Al_A «L>I L^S i L>J'ir i<t 1j_a_l /C_tuJ>J1 J_4-d (_5jJj_iiD 3-^J 

(j_a p i ii -»JI (_i_jjL>o (J^LI ^ j U . 1 1 Lj^L>JIj JiLaJJ 3J^SJ,I U^LiJI 4jej-oj 
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(_^Q-S-lj| I _i i I n"l_tj I i J I ia 1 I (JLjjjj-ul (_,i^. (j -1 -*-" « l» (j^Lj^ OJ~J .(Ji-ljJI 

tfj g jj Jl3 SjIj i ntl ^1 i n'q i^LjJ SJljjsJI 4jj>!I (_,lr sjj,l 3jJJ3 (»JtC- (_5-3 «Lj£ 

^j) » ;jIqj ' ■■ * 4_oJj i^i-jJ ^Jjj-Lijl (j-« cO-*"*^ ' *l^>-i-<-ll ^j-* d i ' 2 II 5jm i nil ^^.Lis 
uLu jjjjLcuJI I Jui (jl£ li! Lai . 4jjj<JI ojui j-*J (j! JJtj I J^H>- (3i>^' l£» 
(j_a jLLol SJlX. V! 4-oLol mJjJ (jl » jtVT , aj ^ 4JLs i« i» (j^oLLj£ ( _ T 3 ^_j a 2 O 
(<s_<j/Lj Zj ftl la II ojLji i_2jjijj (^j^-al Sjl j "i II J-4-i (j! JJtJ . U *a Jjj^_kiJI 

(j^aLLj£ ^1 Jjjajj (_g JJI £yuj jt^LII <_jij-a *l!Lu* (_j^- '^J^ >-*j iSjuinJIj 
t aIq I o La ! I j 7g_il 1 1 ntlj j^j>Jl {jfSj CjIj i tla^J I ^j-* ^H-" ct^ ^ ' n~»J1 ^_^ « I » 
Lxju « i» (j^oLLji ^^3 (j — 2 ' 1 1 dj^~! '-° W^'^'J • JJ^'j r^^'-3 (j"io i"iU (_y3j 

jl ( _ > I=j_I,l I i i MM dUjj i(J^_oLLlAJI (_ypl L2UA I (_yi^. JljjusJI SjJ^S (»JLC (2>C- 

. t )i 1 1 u 3t I ^j-« &J-±£- 

JlJ^j 2 3Jl_lj>JI 4-3e-LtaJlj dal aja.^1 1 « l» (j-LoLLi3 l j H a 4_l alLaJ, I 4-utSL!lj 
jj < mi 1 1 (^ « i» (j^oLLj£ (^ SjLj_)J! i .j i n"j >(»_5J-II (j-3 S-JjJ 3Jl>-j 5000 ^jlr 

■ Laj 2 i "j ijJLaJaJlj Jlj£L!I < se i ^"j 4-u-ul i h-»Jij 4jL»^aVlj hjLujlIIj pi Jij^u 
jjislj^iVl oJui (_)-aJU oJa a- J I JlSj .(JLalaal ( _ T 3 jjiill jJjjjij uLL>-ij ijt Mill 

Ijtjuuj- I^jjj^oi Jl2£ ,2j ,U^tl i_al mi'v", i.VI CjIjju ^Jt»-| A i^ac I (_,lr Sjj^JDI 
j_Aj (- j La 2 1 1 i—ijJI Jiji ja^JjLij Jju (Jl J i ..VI j (jLuJLllj «L>-jjJlj pljtj-aJu 

(^yl aUonJl lj-$J lj^>- (j-^. 
(jujjJI (Jjij^^l!! CjOxaLLuill tj/js ^cj^iSK-a ^c Sjlj^. "-i— <ijj,l <_) (J^oLLlS 
L^JcSLIj ij^LuijSLII t-j-iS^pJI (_y3 3^.jjjj>J,I j>JLA Cjl_LLaLLj£ I aXiicJJ . *U,I ( _ T 3 
.«LuIjJl!I jljj,l (j-a^-uS ( _ T 3 Lla Jl>-jjj i ( _ t j>JI Jucu^JI /_^ L^fljLLbj (_^ 4-11 mi" 

(2t_i) (j^_a^La^jjljJlj (li-J (j^-o LLj-a) (j^-oLjILII i4\cj^i^J,I j>jla Cjj>u )«-2jj 

(y> aLuAJI 1 JlA ^j^^ * (^^ ^-"d^ * ^- ' '^*H 4j> I n t2l (J-4^. 4_«^lj_u (_ T 1^.J t^jl I nil 

.4 j j .".II (jIjlJLsj i|_jl_<fcjVLi jj < mi II a\ ifel La a (j-°j -iSj-i iSj-i^' U^J -0 
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cUoAJI 6jU 

. 3l_2jJlj J I ni\Li 4-jL^VLi j-o^l ,_, j" *_' JiJSj iJlj^Jlj i - i a J 1 1 i -I I j La i '-■ 1 J 

4-J_L*JI J >l 1^3-11 (j-O (Sjj-II) 7C-4-SJ! JJ-lSl^J jj^' JJ Ml^ JjHtJJ Ij^l-i^JjJI 

1^ uaa VI (3^-^' j^Li (jK i ii tlfV ^j-* au-tAJI I jui^^a ( _ > ^aJii!l j '"'"'jj . ij-^-oLuJIj 

t^jl i n tVI pJJ [j-« (^a^-t-ul x_lxj (j-La'-J-^' (Jj*^ tj' ^j^* i-J I 1 Sag I JL9j 
lj-jjJI <jl >l S""' VI I jufc ^^3 i .j i nil (jL£ L*JJJ » .'^-tU Ls^se-La I J-& (j njtj 

(y> aLLLdJI 1 JLA (JJl-ij *Xt£. Ij-J^S Q^JttJ^" i n \ t^yz>^a-ij\ p JJ ^j-a fC-AJ^l>- * '^"1" 

. aIjj*_lLo I ,2 (_5-l^. J>£>J V (J-^I-hJ! (j-o Llojj 4-oj^UI «LuiSLIIj 

uj^„' d ,_/ a D* "I'j^H I jjt 2j«i i^l (j-<^3 .«2 1— D) (j^-aLua ".(j^^La^jjIjJI 

HJi i ii tVI /n i ii v Lj^Lv (J^ (_i J^>-JJ Ct-^' Cjlxj}-! jI Js>-\ (j-o Lou* '*>>• 
j J* iS JJjlla (j^-al"nrill I j A j 'I i a "J . Lj^LiJI ^j odJuJ 3j_u£ SJs^Lc 4J (_£ jJlj 
. 3_^Li!l p IjJI (jjmjj - La I g-LaJ |j JjiJI (_yJ9j (jia-uJI (_y3j i JljSLII (^ J^-JJ 
( _ 3 -3 i4_j-3 ( _ya-S-ll I i i i i n'ljj i3_ilSL!l (_y3j JljSLJI (^3 (j^^-^j-ri'j-" UJ-^iJ 
t«L»jjjjl ^Ij-ijlj *Q< i iilll ^JJJJ t^nJl (Jj->- JlL>JI 3 ^ uija t^JI AuVI ^xj L-tuLxis 
4-j_*£_!Ij 3)1 i a 1 1 5jJlL>JI u^\j^al\ ^j a » ■ I JiLsJI ( _ > I3_>_*J (_fi ' .'.' ' ""'J '-^ 
. aj_uI i _ T b a1^j?e_lL« I ,7 p i n~»Jl ^ ge La I 4_aj^LJ1 
(j^aLo£ 3^. jjjj^o (j-o J-&J i(j^3jSLuJI ^_)^i^ (<uj/Li L*Uji (_3jju :(j1jj<LiiII 

(j^-JljJi^L^JI (J2-1J (_jjJI CjLxJ^J^ll ^illl^ (J^oLLloII IjufcJi-JjJ .I_j£jJ,I ((!_!)) 

.ijIi-JI (^ i_£^-l>JI Jal mi ill CjI jUr (j-a <LoL& 2 jl or (_yjkj 2_pJI Lj^LiJI (^ 
^jlS t n (j-\_l j mi" 1 1 3-Aj * 1^j>-^LJ1 ^laj-a ^Jl *i i n ^u (J^j_uLj_l1| ^y^2j ^^Jjj 

j^hi JJ (3 *q J (Jl (j i hi CjjJl^vj t /n i ii ->JI Qjj ^^^ (j<-i ii )j i Jl±j>JI jlj_<t>-l 
CjjJls. ^1 (jiaJ^J,! r-^Lc <»J^- lS-^J^ ^J -O^L^' o^ r 2_lL3j(JI Oblj ta^aVI 

. 3 LajJ I joj (j J-L>J I 
(jia-tjJ I j (jiJJIj 3j_j_<j^>JIj JLj£LIIj j^^v^il (<i5till ^^3 (j^-"^!-^' '^JiS 
(j^ f^>- 250 (JSls nil o i nil (j-a 4 jlr J j . ^ ^ 1 1 (2j£Lx-i diljl^ Jj^jH (_>aju (_y3j 
» ^laj ' uJg (i^jLs^Ib^IiJl )) (_ 3 _Ll« ^1 ^j^ 0^" 'I (j-« ^'J^^rr-* 450 (_7-^ l5J^-*° ^ ° ' "'' 
I Jl^Jj i(J1jjiLuJI (j^ aIjjjc_lLo 7 , 5 ^1 3j_l>-V. I S^Ull j>JLA (Jj :;t i o' (0 "i'>Jl 
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■ "■I* i/ll" iA I I 

/. I c (j1_oLLuiJI ___S I ____b ^jjIju V lill o i »2l (_---- _)JJii-J-t (j-o (jLa i_-u_m.ll 
JLj^j iCjl_oljja_|lo 5 __Jlj_v Lj-oj-I (j-^-i-uLuJI (jjo 3_aj^L!l 4_uiSLIIj . _5^-->2l 

.a^JUjcI ___> Ij^u-i !-%>• os^^a oi^ j!>a>U JL____ILi aIj_*-jL. 19 __J] 

pLl-_c;T 4-^ tLL-wc /j-_ (2yl "' "_^ ll lju-i <U -Li . «6(— io^j-LaLLi-. :(j-u_i_rjJj^-i.Jl 

J_)L_____II d-a^ mtj l JlL>JI 4_a___J ,-__- ^_5 tL___ljJtl «<_!» (j^-OLLji. 3__J_<__s__a 

( __ > _3Lx_-.'_ , l i_Jj--4J -liljlor ___> 3_-__>L>- 4_L4-_>I -J 4JI Lifs i__->J! (_>_■-__-! ( __j___jl!I 
«_a (J^_l_£>jJj^_lJI J-vjjj . L_>j_lC.j OLLuj j-JI (JJj-Cjj p i -_>JI __i. 4_u_LaVI 
4j j__2 1 m___uj 3^-ujJ-JIj (j-ag-Jlj _U_J| ___) 3__j_4_>J,l _>JL_> .- I -__- 1 (j-o <>J-±£- 

.aIj^_j1o 2 __JI^_- Lj-oj-i "=--0 3_oj^UI 4_uiSL!lj . 3_.Li*_t,l 

j_-jj it c_->_M «» ))) (j^_-aLI_i_5 «_C^_4_?E_a p I L-auC I Ji_-i *. L_Lj_u^_b LJ 1 ^j -a i -- 

« pan to then » (<^uj__L)) 2 oK 4_lLc (jj--- 1 I Jl^Jj i5_oJI 5_a- 1 __VI *-_-<i^- (_-9 J^j-jj 

Uj_>- (JJ-Jj d-jf ___) (j^_oL_o_JI I j-_> 4-L4--I (j-<i-s_ij .(((jLSLa Jfs ___>» /--i-J _,--" 

j_i>j« co-enzyme A» « l» «/<uj_.'_ , l j__L__o» /<__.Li __3j_>jj CjLxj^J'.'I j_v| £yi 

(_>___«_>■ Jl_vjjj . «Lj_*JI <ij!_-JI ___S 5jjj_»JI 0^l-_L__JI (j-O J_IJ-^- (jr^ (Ji-_U 
__i.j njLJal oLsE-Lioj (-.jjitill (_-2j (j-a-iaJlj Sj-ujJ-JIj Jlj-CJI __i. dJLuJj-jLJI 
___. » I -aj 4J| Li-s i3_vjl___!l <L«___.'_ , I J-J-«->- (jr^J i3^£?L_J!j _.j_-u'_ , l J i mil 
___. (_>______! _£_.L»_!! _i__j____J 1 __)L__u (jl jJlJj I Jl^Jj i u^p-\-JI -_ta i ulj ' ^Lj-oal 

.(j-Louj__!l lj_4> 
jjL___o f<s__.T (j-a «__SLUI f.\ J__JI» (<___u <__)j|^_-_U (J_t_JI CjLSLLo si JLc. J-*JiJ 
i^_4— Lll _-__) (^>______ ^j-JI (j^ rt " '^ ^ 1Jl_- _y_5 (^___u__JJ 1 _$-iJjJ .(J^_oLLl_J1 1j_-> 

Ul_L>.i _$-iJ-l L*l_) ij 1 ill II ^Jl^J ^_jJ_JJ i^L-uiuU JJ^ Millj pi Jla__JU t j-)l I n"-V1j 

2 — -aJ L-a>-> 3-ojMJI S-j-cvSLJI _j^l ____>. c__.j_*_ Vj .SLs^JI *J JL-JI (__JI 

)__« ^ ^U_--il iJl-_ (j-4 _^ La «u ^jy-JI 4_L4->JI (3^J 'c^ oLu-ul I Jut- ^j-* JL___-J1 

.lI-LaljjJc-LLa 5) __c __!-- 3^Lc JlJ^J V 3-C.jJi->J.I Oj-ik «L___C.I (j-o i>^C. 

(j^_aLLj_u 5^___ _j o t nj it A>^' <( * ))) (j^-«Llu_) «Lc^4_5E_a p I L--C I Jl>.| '.(j^^aJI 

sLj-O^I ___S _)jS_b 1_0 4 ott^al (j-« J-JJ-i (jr^ ^r* aLLu-JI I J_4> JLvjJJ i ((__>)) H>» 
I jl _)L_u_ > _M jl CjuI^j-sJI (_>-aJU _)I (j^-JJ J^J • 'iH^" p'j - ' _J^*.' 4J___ul^j 
i3j_iil_> jlj___>l dJJi (j-C C---fc-l- 3Jj^-_> 5^--3 (_tt!-J' Q**-^ (JXj _r^ '^'J-'J 
J_3j . ( _p_1^___'_/ 1 ^j-* L-LIj j j c j ^ i u *-JI ^ 4l -_ i ■■' Ju__5j tl)j^' _J^^ ' .** 
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LuxAJI {ksJ 

jVjJ jl i^ill J-oL»JI (_,<!!!( di! jjj i^lj^VI *^-* gJL«J il^ uHfcj^l pUaiuil 

IJl^Jj i ''^ (JtH- 1 ^ 3 J^ (j^l 1 C/ 1 "'"'^^^ I J^* £y (0 in->JI r-LlseJ 2j (_pa-uJI 
JL>J :tii_jJ^_aJl ^j^ o a> (j> aLuiAJI lj_a> i _ T 3 ^j^^ ' > (jLoij^l > * i"i \ £jl jJ-i-J 

^j^ 1 > ^j-« (3" i"i a (jja o >■ 3-^J << (-^-Ju *«< s» (j-\_«LLj_3 «lc^_4J?e_« r* ' ' ^"" I 

3j_a (Jjl I a .^."sl 4J2 jajjiVI dJJjiJ (j-^-o LLlAJ I Ij-fls ^tni JLSj . lLLlo UjLsJ I 
«folium» a_j-l!_^3» <ixi£ tfj-p. i r I j i^ajj I 3'jJ^' till J tliljlj uaJJI <_>i-*J (_y2 

J •'■• a (_jJI (ji_oLLlAJI Ijlj* (_a (_>^aiill i^^Jjj .jjjciJI 3j_3 u'+" 'Lj-yj^LII 

(j-Bj 3-j-KJIj Jl-lSL!I ^yflj AjvjLkJI 4^ljiJI ^ dJLJjiJI (_>iiA^ J^-JJJ 
/ylaju 3-<kJ iaIj^vj^Llo 50 ^l^v vILjil 3-oj^UI 4_loj-l!I 4-uiSLIIj .3j_l4j>J! 
dJJji^j i a,\ t\ » 1 1 ^_3 jj i uSlj (j-uL-aJJ J I if L*-JuVLi ji j3jt>^Li iftjl la-all 
. S^-p.'i/l 3JL>JI (_^ « I2<_!» <j^aLjj£ 4-JI i al <>»_' La S^Lcj i Lxa-U ab (j\jl ' — ■ t T 
i4_ljj^>- (_£ CjJLjj£L!I j-Ls (_,i^. (_£jix-J ^j uac <_*£j-a : I 2<_i (j-A-oLLi3 
nj-LoLLuill ljui (j-o yi-u-ua IjJ^s (j! (JV^ ^J .(j^^ujij-iLu-u *t«lj <— ^,>-*i9 

3 ^JLc jup V SjUI o jjt> (jjs iJLJI j-^^-Atl S^ej^s ^^JLc SiiaUtxil 5 .j1Ut| 

(j^oLUiJI I jui Jl^-jJJ . Jl»-I^JI j^^jJI (_y3 (aIjj»jJUI ijja , 003) aIj^j-j^SLlo 
CjLuLLaj^_JI CjLuLl»-iSL1I i_J J-»-l tl^aL9 JJSj . (j^illj (jja,tj|j A^tillj JljSLII f_^S 
(J_ij_i SjjL>- (_yl^. lilljj '"■! .^^j i^yL;9 LxiAj I Iji^J ^^Sj^sJI i_xji^lll (J1_l«I1j 

. 1964 ^Lc *LuuSUI <> 
i 1937 aLc >j* a I " j a 1 1 Ijtjfc ' j uu^l . dJLujj'C i nVI ^j'~ »a. >:r-» <j^-°LLj£ 

<j- i ii tal (jJJ^-J (_3-3 LoLfl> ljJ-3 ' . ' * I J 3-*J i(CjljJufcjj^SJI) jS i nil 4jjS^j ( _ t 3 
4_^cj2l ^IjJl^v «Lo^Ljj<j (jl i i n^lj a,\ Ia-«J I tLa- i ntij p i n-»Jl ( _ T 3 3^uiill 

.^jjs-^I p in-»JI s-\js>-\ ^i tj5-iKJIj jj£LII ^tdJa^j i4j^Ji£L!l SjJLII Jiu 
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aj^JLj lJ<- l> - ' J.*J ^ ' ' o^J^Q-s 4ju-a2M «r*» (j^_aLLi^ ^j^^ * (2>^ ^~^dL5 

1«G_1LJ J-J-C £j\ i I lljl 7" J '^"'J «QiI! Ajjjjj l«L»-j^O LoVl I . < J I illj iJj-oLflil 

jcvjj L»£ itcJIjJ,! Sj^sLi. iS^LaJI (_y3j i r I j Jajj I (J'jJ^' »-— s 1 li CjljljjiaiJI 
iy oLLlAJI ljui (jjjSjjCjul^pJI (j^a ^u^ a^2j J j i>i-^VI jj^iiilj i_jj^SLII ^^js 

. L-ojj aIjj^lLo 80-30 (j-J1>>- A-!Lp gl mmVI 4jr<^t 2Laj5U! 4-utSJIj 

(j_o L#J La jJLij V (_^>- I-4JJ_}^J Juc CjLv^OI ( _ t 3 CjIjIj Jaj»lla «L$£LaJI 
eLctoLv ' a I * la 1 1 ^ $b JlJI^. «_>.» (j-^LLi3 ^j-* JrH^ *3~?" U- :e -' J J .«->■)> (j^_«LLi^ 

^_3 ,U . , >. tl 4_j_cj| aI JljJeIIu! J_t£. ijji LiS (J-loLLloJI I JJt (j-« _>f^ 'j^?^ 
(jia- i nM (2>c I Jlj-*J (<UJ 3JL>JI ojui (^ a btLaJ I (j\j- 1 n~ q*$ tiilij al »t-tl ^ jU 

tAjj (JS (J-^LLluJI 1 JLA ^j-* Jl>-1j (^'^-^ di^ 0' f ^ ' ' Q^* ' tj"*^ J^9j 
4-A-Ltaj (jlajJll (_y3j_3 (j_o (J_L2jj iaiSjJI CjVjjj J^aJu Ji^aJI SjL^s! «_l«j 

(j i n -»o jlS iaj_JI ( _ T ^ cjLoIj^*- 5j utc ^«-Lj3 5>^p ^■j-*' (Jj^ o'j '3-oLc 

HJjjijJI (J& (juj jJ! (Jj^J (^J' -iljJ,! (j^ 4x.jjjj^a (jx. SjLj^. >: J» (jl-auj^ 
Ojy'-^J ' " .\j / «3j» (j^oLLj^j i ((Ja^Laj i uJlS^a. jl) «2j» (j^oLLj£ L4I0J 

i« provitamins» Cjl_LLal"nntl CjL^jI mkii SjLc ^ 1 n" (_yll!j '^;> • aAiaJI 3-5^ 
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LuxAJI t>Jt} 

i _ T J3 4_j_3 f^aJLlJl i i 1 1 h"hj ta i <i~hj\ {jy£ jj* • "j all q ajj i ujSjI Cju^jI Qjljj 

aj_i i iiKIl CjLL ..j'a j"l".t i_d_tjj ial fc.tl jj-d j<u-uL) L#J3jju (_jjJI 3JL>JI CjjJLs. 

^j - j S jja 4JJ2J *_2*j>o t _ 7 -L r e-L l ^ ^ i n~»J1 tjjj (J -4 - :e -^ * Ct~*"^ ALkuuu 3.}^>.jjj 

(ji—Lj-u^l ALkaJLil aJl^.j ,^J .^.1 All ^j?e_>. j^S ^j^^*'' 1 Jufc jj^ tiU^J ^-^J 

i _ ■ -a- 1 ci ^1 «Lj£ ^-.^'tl (_gj>^_j3 nj^oLLLflJI I JJt i_yajili dJJji jLSLJI ^jGjj 
4_ii3j_c jAilj 4-j-ol i n a j-j-j I I 3^*7~_' L«-« i a I la « II (j-o ajj i nKIl '"" a i "j" 
3Jl>-j 400 (jJl^ja. *_Lu p lojJI 2-> LtaJ .} (j^aLLj£ (jjj 3-aj^UI S-laSLIIj .j m'vll 
di! j (j-o jJu^sl (j-Aj iJ-ol_tpJI Cj\ JljUoJIj Jl flJo>j t sUx^ilLi aj-JI ^ 4jJjJ 
Lj_aj_l « _3» (j^_«LLi^ (j-* J**-^' I "-^ LT"^ J J i ^» *- 1 1 ^jSLqja . (j-tJLJ LlLJ <4 i i n ilL) 
^j^ * ' jJ^Jtlij <^-ljl>- i«u^_fljt_a SjJ, «Lps_i_u^2_Ld 1 (3_5^ ^ + mi^U f-fi i h'eJI ^iaJ^JUJ 
jJlJj IJl^Jj i£y\ aU-Lflj| ! JL& ^1 JiL>JI cl^o 3j^>-jJ,I till LuaLLLgJI CjL^jLika 

3_i_<^ (^ 3j_i_lSL!I 3jL)-JIj . 5-lu^-lu.U .j^LJI ^ t-LuSDI (_>=>o J^-jj o^ 

IiT I II ^^Jl (_£.ij-J /j J " a l(jl I il l^fl 3^E_I^3 (- I r A J I II jJSl Cjli (I J» (j"LaLLj£ 

i(jOjJ£UI ^^3 ^ l^aaJI (JJj£jj AjJI fj^S ajj i nKIl S^Ljjj ial IqjJI (j-o t-^Lo^I 

.«Lui!l 4ja- i ntal (^^ ajj i nKIl iii '|>^J 
jJLJtJ i . i j i uJj l—flJ^Jil \l <>■ « J-<kJ nJj-LpjUj^ joj-uU i— 3jJ«J *. i-L! <j^aLLj£ 

1 1943 aLc: (2ijJ <>loLLl3) ijj-lJi^JjLa mn <d cuLiioi-aLi^l /<u jJsj .ajJI 

JoLiluJ (J-oj2J «U ((Q^JjLLa)) iftxuu i _ 7 _fl_u^tJ *^ (Sj-a i _ 3 _i,L«j1 ^j i nil ^b ^j il 1 ^ljJjj 

t7c-ll i i nil ^2 (J> ^l"j^ll I J_A (j-« 4_u_uLl« Ol_ui^ Jl>-jjj (j\ rtl"^^!! | J_A (J-«-3j 
cQa i ul^j p i n-»Jl u^£i ^JjjSj jcjJ LiS jj^ll jj ifu 3 j -^Ul ^ Utlj t LgxaJI CjJJ (_3-^J 

^jJ^JsJ (jX. 2l J I I n a ^ flLLjAIl I J^ > j" » *J ' ?Ll42U Sjl^vjJ,! U^pS-JI ^yO p^J 

.AjJI iUI-»o {_j}\ i^jjj (_yl!! (j-*J JjSLII fj^ ij\jjajjl^j-tl\ 3jLa 
Uj"S ill J^>.jJ ^ rtl"^All I jufc ^j ^ ^ i I iJLJl ^j^aje loJI (^lojjtjj ^jl jJljjj 
JL».yi >La iS^VjJI jiuJo. JlalaVl Lol .<tjL*-ol ^ fSJJJ^I lj^* U3^ (jt^' 
( jALaJI I gjlg fjjuascj (_jjJI (j1-oLLui!l «Lui£ ,jl Lo u^iSLill ojui ja^SL«-ol (_,-3 
ij'-" ^ (_j-3 S^VjJI jjjJl>- (JLila'iil u^sjjCu Iji^Jj iIJl>- sdjls 'Lol J i n-v (j-o 

3^.j^v JljJ^JI t LLax.Li dili ^yl^. i_JJl1!I (^SUjj i(_oj)-iJ! (j-o pl_jj 2? (jLp.^1 

. lLj tj\A LLi^ (j-* °J J * (jQ 
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■ "■I* i/ll" iA I I 

i_2j_»J <_^_lSj_lJI <1^jI mm a CjLojJJ (j-a <icj-«J*-a (jx. 3jLi£. :E (j-\_aLLj3 

aLJaXI (j-loLLuIILi (j-loLoj^JI I jut f_j o i n_tj . « Tocopherols » « Jj^-i^j$jj » ^-uL 
i(jh laJI JlJ^. p ajul (j_a Cj 2iL>- (^l (_£-}J-> ^Lj^ ^j^^ III (jl (J^-j3 *-^^>- 'p ^*' ' 
L-a2J (_l!l_ufc (jl ^yk: 3Jj| liJLufc JLs-jJ Vj .Cj>Liaj(JI ^1 AjJI Jjj-oj f ^J 
3JjL*_a-> »l o I < 11 (_>^_»-j aLs jJsj . (jl mi iVI JlJ-C (j-^_aLxj-<Lll IjLjk (^ La 

("i in.it CjLuljjJI ojlgj 3-aL»J! ^SLxlJI (j£Jj n-.aljia'^l ^1 AjJI L$-l3 J'^J 
. Lj-ojJ '^ w 3- i SjL>-j 30 ^l^*- p i m^JI <Lse uaJ <Laj^UI <A-La£Lllj . 4_<-u3j_a 
La^ioi-I I J Lu L«-i3 ' fljjiej (_yji (Jj 1 1 J.'J^j" (_5-3 CjLLLaLLijiJI 4_n mi" Vj 
MjjiaJ La L^-Laj i(j^>-j|j Jij^Jlj (jaJ^SJI (_ji£- <GLu^»- (_£_oi>u La I J ' i " 1 l_>£^ 
L$-La (jl LaS ij^ci jl (_^4> «ULl ' J ' -~*JJ La dllji L^-Laj i (j\jv j^LuJ I ^^Lc 
IJlj* (jl i 'I mi Vj . « J» (j^_aLLi3 (JiLa CjI JJJ^"n i nil <icjjjj*-a ^1 < « r m"i h La 
Li^sLi. ( _ T i*-a Lg-La JSLI J.t--v (_£ jJI J-A tClLi-Lal'Mi-lll (j-U (_*j£^l!l (_y3 <_3^L>JI 

I j'j*; 3jLjlij I gJLa JSLI (_Lt->j i3_pJI CjLulSLII .si . n-vl (_y3 «Ll«-iSL1I 3JLI (^ 

.S_pJI 3-iL>JI Ji-lj /OJJ ^ylll 3ja-pJI i^jLiiajJ! ^ 
(_£Ju>-l ( _ r ^ (j-\_aLLj-<& TcLuaj Ju3 '"«! LiaLLuill ojufc (_>iutj (jl i La >. j I JLSj 

(jjiij aJlj-"m n"t Vj «l*1!I (jjuij («iSij V «LpJI diLuLdl *-i-^>- (j! (_,JI LuLo/i 

*l_La_p (^^ «LfljjiiaJI ,3j>^" jj'".' "-^Lufc -^>-^ (Jj , -LuLlo-iSLH Cj Ljeila-uai, I 
«LL-vj_a f_^ VI i-L!j"i mm V (^i aUj-a]| (jVj .(—ajl^IaJI j>Jufc <j^j (^IjJLlI (JjiLojJI 
4_pJI 4_lL>JI (j^ (j^-aLLui!l <-;->LlC. ^lS i^^jIjJlII (_Lj!L<i1II CjLjIoX. (j-a 4-ujla 
(j^ L&^llj La L-iJSjj ^1 dil ji^ i^^Jj J^ La-a i4L>.jJ,l jufc (_oSjj ^^3 c-u-i n"n 
^^jl jJLlI (J-LlLa-LlI CjLlLa^. ( _ t 3 La jjj^iS L*Ui £y£. /Jlj-cJ (j! JJ Vj i(Jjvlj_a 
. ( _ > I=jJ,l ( _ > I=ljX.I AljUk cr^- ^^ Laj£ ;>j Li I j {j LaJ 
(ji ^j^ » ■ II (j-li Jl^3 (_5-^>JI (J-jLSLII Jijji^J '"'I UjaLLidJI 4 jo it a IjJajj 
(^pal^-a^ll ^j^ * * (_ 7 _fl_tu_J Ju3 CjU_j_aLLiiljl i>Jut (j-* 5^_u£ CjLuiS a! Jl^"i i nl 
(jl l*LI j Jljj (j^-p (j-^J i /yXL^aJ I jL^JLi 3j^sL>JI (^iiljja'i/l dJJj Sj^sLi. 
L^ia J^ ^Lal oLi^j mJJJI JjliiaJI jJlIII tilli VI Igia aJlJcIx^j V /sjji^JI 
SjLj^JI (_gjjjj . L^la SjtjIjJI CjLuiSJI (jja 3 'I flJ i "> I » jU" ■ aj Vj '(J^lS (j-a 
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LuxAJI 6_d 

(JJjJI _>__— _J 4-_jL__Ij .Jj__ll 4__— aj jlj__>2l (__!l CjLLLoLLui!l _ljL_ (__9 
Cj_Cj_»- (JjLlj J__c /a o i n"ill ( _ > _>lj_ll _>— — tj jjjl^ _JJ_ (JlLoj ij^j—jlj-aalj 

t i se —a ) Lo 1j-u_j t«_J» (j-_«_u_< jt <« _» (j^^-Li- jl (( I> J (j-^LLx— (j-* ^Jrh - ^ 

a Uaju I a 2 I j ^ * Mill i l-»j 2 i --J ^J I se la 1 1 -* ->■ » >»" ^>_j1^_. 2 1 £j_b 
!__»_- sLjJLc 2 tVal -^t I (__*j LSj^J ^jlP ^— 'Li-* _>' — -^ cJ-' (j- ~ '^""'JL3 
J_jJ_«_i S-jLc—i^I (__!! (.g-ijj CjLLloLLuIII _>____) i(_jj>JI (jjlSLJI J i m-v 4__— aJ 

LajjJu 3_il__VI (__!! _11 J-' lS-^Jj '/jlt^t I j_»_| ^ L^jjLjjj i_>_>lj-a^l <j^a 

Cj l_L.Lg.Aj 1 J I a_— _ ui- 1 J___) _, a__ (_gJJ!j L4I0 i___uL_,l jJ-i!l _,lr Jt__>JI 

.a_pj| 3_c_wji J_wl_ _;>*- ___Jl Sjj^p-I 



M\ >\*» ■ x 



^ylH ^^43 (_y*Jl l^J^Jl Sl_p- ^yS LUJIJJJJ LoLifc jj.} 

^^JLl! 3-j_cu_ljj_1 I '"«! flxall (2jjI£LII I jufc ^Ir (j Ajus2 

( _ 3 -3 /a^_-g-Tij <_ ojSj <_*-p^i!l 3jJL*l,l Cjuj_^>JI aJJb 
SSjjjLill 4J3jJI oJl^J 2 n I" -»J, 1 I j«* lajl (jJJ^-J 

4_jjj_lII aI 1 m-vjI <_>-aju (jpLc (_j^- ct^J^' "^J^V 

Lblj I Lj t ^!j -ij^ <J-° L*LJ>^i ct-^' v~ -* "^MJ 

LljIjJ i— Ij's 1 iiJ^S-lII (Jjj>U U^L>JI al md.ll 5-J t~ 
4_J^>-^J^_J_»J 1 CjL iL q J tJl i (JXX.1 (J-* ^-*- J l^H -4 I M Ml 

j J la " a^I 5_jJL>JI p miiri jl J;"' a .^^Ua^l (jic 
2 JlJ 4-^Jl iii"U d)La^j_uj_aj)^Sj1 (j-* (jLl£.j^5e_« l_£J 

jj-C (J ' a d ' J /c-J 2jl I J i'" 1 ' <_t^ Cj La^j_u^_a J^Sj 1 
i-SljJai JL^-i (^Jl L^la J^ j^j-L^jj (jrnjll Ijji^il 



cluOLlSjl <k£J 

Lj^LiJI (jl al ■ ■■ 2 jzl 3^1- ^^3 ■ ta >. N jj .(jLijjJijv (jLojli. dltja T^UlI^ 
4_^_il_cu_o CjLojj-u^oji^SLII (j-o ^Ul j-q-rg-Jt-i L$-Lo (_p i La flj ■*- i 4^>oLl!I 3JjJlj>J! 
. a^I 4-lL>JI CjLajj-u^aj|^£Ll .iJjlJIj fjj-l! (_y3 L0L4J 
1J-C (_j_3 ( _ > ^a-2-J I J • se ' a J V al ■ ■■ S-jVI 3_j_LtC (jl dUi (j_o (j1_iljj 
I -1 j " aIjjJI ^Ir S-iii. J£ (^ Lblj (JIaJ ^JjlII I jufc (jl ,Jj CjLojj_uj_aj|^£L!l 
46 (_,i^. (_gji>o (jLcujVI u^L>- f-J-«->- (jl ^5-o jLa-t3 a I i "^ 'VI 4_JUx. clOJL*3 
ajj-u^oj ^£ 40 (_jl^. j Lill u^L>- (_gj!L>o Lx-Lu (j a S " Vj J^>J * ((*J-'- > a jt>^) 
(j-j| S, 1 1 4 j i ih'JjJI '"'' fl-t-aJI ^ La »" (_yi!l /yA CjLojj-u^aji^SJI ojufcj . I JlSjfcj 
,-il * ,^\\ t cLuoLiJI CjLaoLCLlI f-J-s-*- (_)-«^><J (_yJ-II cj-^J «Lcjj JJi^oj (_j^>JI 
^^J! (jj-j_*Jlj j < Mill Q$Jj I Aj i a J3 jl 5_aL2JI (JjJo^ i JLvl^JI pj-iil SjjIjjJ! 
(_, I r 2 uij-S-Itl <-1iLo-lL>TJ1 oJJl^o La ^1 I^K f-^p /-.I A.^tl jjjj di! j j-lc. 

(_2-iLl4_j£j1 Cj L« jj_uj_«J)j£J 1 QjJb i t_jS^p i _ T b ^j—iJtJ (_£lj 4d)La^j_u^_aj^SJl 0Jlj& 

./_aJI (jSKU 3_«Lj«JI CjI fl.ita.ll /_i La j_l*j 4jlr "-jJJjjJ (jlj JjV 
^j^cj 3ijjis SjJiAJ Cj Lojj-uj-a jjQ I "^^ <*L£>^> I J (_p»$-ftijl uaLvl JlSj 
A^iaJI i aliie-a aJJjj tj^-lj '-r'i^ C^9j (_7i>- ij *^*^.tl Lifcjj.3 («-4^ £>£■ »l oUll 
(j_« jJLflj («-^-I ^ Q"i 3JljJlj>J1 £l_}^i1 (3>^ D (1)-* Jri^ *— '* JLaaj < nlj «Ljjlj_lLij1 
dlli (^3 I j » La "j ( _ t jj^j>JI I g-LjSjJJj CjLojjj/^oji^LII oJLA 4-*-la13 (j^- *^>*il 
i_3j^_«J,I (j-aj .(JL>JU I Jui ( _ T 3 j_uSLII ja^oLol <J!jLo (jLS (jlj i 'j-i^ LLjjji 
CjLu^j>J1 (j_« (j^-^i-A (ji " '" a (j-« L_uL_ut Q^£Ljj 4_lL>J1 CjL«jj_uj_«j^S (jl /^J-Jl 
i aJuLa-Ilj i Lifc^S j (j j i n (_yll! tjOj^jJI CjLjj^»- : ( Jj'i(l I aJLLaJI i4-uLlo-iSL!1 
IjL-aHi-l (JiLfl-i (_5-*J DNA (_£j|jJI j>Jjlj (_, i iiSj_)j.i ^_)^ 9JV i<luiLi i_3jj(J •.(^lJI 

(Jj^»- (j\Jj|J_jJI dlLlj^*- LjljJjJ .(_,<lU1l 4 Q I nV ^J^l l_2j^»-2l (j^ (jjS^LJ 

. Ajjj/j^ji^SL!Li 4 jo i ii i La L*-o (jujSLo DNA (_gjj^JI ^j^ a^JI CjULj^jv 

V 4JLjlj AJJJ/J^J ^ J£ (^ DNA (_Jj|J_lII (J'' 1 >JI 3-L4^ (jl Tciiajl Ji^J 

(j_aiij (j_« «LlL>- (_^b (^j^_u1 (j^a o >J| 4_uiS 7c_u-£aj (jl Lillii (_^L^. (_ 3 _La_(jj .^_jJuj 

(j_o jjljJI (j " ^ '* (_, Ir Ij^L>JI ojui (j^ J^ *ljli>.V aIjjJI (_ 7 i^- 4HjIj pj-JI 
(_jJI ** ' a jj .• 1 1 , • jl lSj-^' o'^tP^" 3^1-k (jLa LdJJS .cjLojjjij^j^£LII 

(JjLOJ 5jjL«JI «Liiiti! 4 1 1 nil u Cj Lojjji^o ji^SLI I £y> JJjiJI ' "'^" (j^- lS>^ >,j 
(j_o L^j^LAl 4 j i nilu (_gjjjjl (jia a->JI (j^ «LuiSLII • -"^' (_ 7 i^- lSJ-^ ct^* 1 ^' 
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jrpl^j ^ylc L4I0 JfT l£>^ (j^I 4-uLuJI JljSLII b}U- Lai .4j.>Ll!I Lj>UJI 

1 *»■'-■ ( _ T 1^. (_gji>o L^JLa l*U jaj cj Lajjj^o j^SLI I (j-a jJj-JI i a • ' <a L^j (jLa 

(_gjjjj| (_pa-»j>JI 3_l«^ (_^ CjLuJI IJLAj .DNA (_gj|j_(JI ^)^ 1 >JI (j-a 3_La£DI 
^j^ ^-.tl I Jufc (jl£ lil «UlSjjj (jl i-caj La j_a> ajj-uo-oJjj JSL! A 1 1 nil u DNA 

(_gjjjJ! ^^ >i-wtl (j^_i cuLinJI (j-° La p^j ijJLui S DNA (_gjjJJI (jAajsJI I jut 

4J3^LiC <L9.3ej.j3 Cjljj^>- (jjs (J^Sjj LojkM£la i(j\jj|j_JI i_jL<j^»- (j-UJ DNA 
L^-La pj-<£3 SJjjia «Llojjjj dl i nl i 11 «LLufc (_t-L^ <-r*-l>-" t-iljJ-ll <— 3 VI (j-a (jjSCu 
Lc^aJ (jj; Mir ^l^v i_l!Llo> J^J-JJ CjLujj^jJI 3JL>- (^ «Gl VI i3_iaJL>. pj-sl 

DNA mJjijJJI (_pa i-wtl SlxJu-u mSjjso V Lo-Lu iS-iJ-U^^-JI 21mi1miII t_cj^3 

^^j 'fj-sl <L»_>j! Ir jup V 3-uJL>J! £>3^l (j-a jjjLa^s jj^. (^Ic VI 

. I j'"* dJJ2 V 4_l2L>JI CjLLLaal (j-a plj-ll 't-VJ' (j-° S~>^ 
*_LaJ*J Sj^a^oJJ «Uj)j_dl ^aLaj>.^ll *_ut>- (^ «LaL*Jl Sj^j^aJl tfjufc (j ■ k ZSfi 
4_j| (_5-J->- hjIj-jusJIj CjLjjJI (_jJI L^jSLlIIj Cj L-u J^J-il I (j-a 4_pJI CjLcjI£LII 

L^-iSLJj iCjuj^SLl1,Ij jjjijJIj «LL*_lIIj (_L>-jJI (j-u 4JLuj «LL^a i_l!LLo> (jl JLoj 

^j^ aJeJ J 4_u_p^lll (J^j-o^l (_^3 4-u-o (_ 3 _A (J_» ^v^Jl ^js <l w^> t"« i in! » laAjl 1 
4-ta-i-m-l (jj La -l Lj^L>JI (j-a SjjjjJI ^aLo^val ^a^Ljcjj-ul (jSLajj . (_gj|jjJI 
Cjjl i_!jLj=_lJI (j-a CjIj Mir I gale clu^vi Jl^j jLpi-VI (_*-uLii (_y3 L^Jj^.J 
(j-a i_xS^jj (_gjjjj| ^_)^i --II (jl (JI-jJ JuSj (^jlaLi^-'il I oJUk i_x-O^J 1— 3 1 mmSI (_yJI 
(j_aj ^S, mi II CjI Ju>-j (j_a SJjLj-La CjI Ju>-j (j_a (jj^Ljj I Jl>- Sijaia A 1 miImi 
(_ 3 _3 (J^>-Jl3 (_ t I Lll ^S i nil t_jLu^>- (jl J a a* y U (j-*J i"il A , ,.j At I CjLcj_aj?t_a 

J S, mi jC-jj/Lj I—SjJU J-J-«uJ 2 (__>^L>- pJJ (j-a L4SI J (_,-& 4J Mil 1 nil eJJt L-U&j3 

A mdj (^jj-ul ^j^ >i II /a_i_ul (j_a (JJ^il » IanX I * nun <J ^j|j 'JtW^'J Lt^^ 1 ^^} -1 ^ 

4-Cj_oua_a-i c_ij I 1 11 al (j ■■ a ' j La-jl j jjiij-ll sS mi II CjLxj^jv '^.'"j" i-i-LI jh 
ti \ i j U tl d 1 mi I in II (jjtj*_> Lc_4 (d ^'JJJ^ ' "J all (_>ca 0^ «Lc^_aj?e_a » <__al a 1 uaAII 

•.^yJLlII J< miILic_iIjo-^1I L^a «-jLu i±x-o- ^Ity.WI ^ ^jLL ^jj-LII ^^iwjtil 

«Luji-UjJI 4| nil 1 nil a Hall I («i-jj .CjIjJ,! • 3 VT-.-il A , ,,j"a-j< , ,-/-il A , ,,j"a-j< , ,, 
. LaLaj A I t\~ Wl I j^ CxxjijJ LgJ 3-j_iJL>JI p^^l (j|-3 (Ji 3 ^' J*C intl I JL^-i 



IS 



LuxAJI t>Jt} 




- t\". j ^ «_ iLlj ^^3 L*Ui J » flJ V (_yjij 2 I I ill I ill! J^ls (_5-i^- J*V I rill CjljiJV^J 

Vj 2 Ljj ta II 3 1 ml in 11 J^Li. >i-V frllaja (jji t_uJpJI ^ I M~V. L^JcSDj 
(^^SLlj LSltaja Ij^v L^.jjj j*v i nil CjI Jl»-^j i U/»j" (_ylll 2jj ■ >»»tl Jtcljill pj-uJ 
JoLjjVI I JLA ^jlr SjjJLlI L^J (_jjJl ( _ T J* JlcIjJlII oJLA (j-o . t-5'a 3-*-iji ijJLuk 



Adenine A (>_bjVI 




Guanine G (2rulj^JI 



NH2 



CH3 



Thymine T (j^xjliJI 



NH2 

H 



Cytisine C (jjjjljl mil 



M 



6-ul jjJI JjolgaJI 

4 I I il I I II (Jj-k C3-^ w> ^ ' " ^ <^>ljL>.J *— a «L*Jj2l Ji£.ljji!l ojui ''^.'"j'j 
1 4 Lja-LaJ I 4 I i ii 1 1 ntl (J^L>- 3jJL»ILo jjj-^ 1 V"tP"* "^ L?-*J 'lSJJ-^' lP 3 T"^ 

lil i_xjj^1!I I Jui (jx. I mim (_jJ-!l 4-»Je JaJI CjVLxi>- VI jj i aj ' jl LuSLqjj 

^Ir oljJ,l i_aVT j^jj j^a j'C i nil cjIjl>-^j JlcI^JLII £,LL<fc JoLjj! q\ I io 1 r 

(jJI—Lii Jl^v^j V 4_j| (Jj_2JI L'c-'cSL<u 4JI (_ji>- i(_£j_$JJl (_pa -1--II 4 1 1 nli ii (J^ls 

Lflx_L>. ^J '^^ 4_UJ_At t lJJ^jJI IJl^Jj . 4 I I ill! Al_q_S (j^jL(iuJ_« (JUJ^J (jl '^ 0^ 

L<tS i^jij-i (_>-a i »• (J-^ ^TpljJ^ ' ■""^'^ 4-ii^. (_,-i-j3 (_gjjl (jjjL-u ^l jji 4JI 
1 _ya-»-l L$_l ' ^" .' "j ~ J '"" * ' UJ^Jlj j*v i nil CjI Jl»-j I Jj*> f-JLjJJ SJjjla 4 1 i nil ii 

LLaLal (j-Sjj ij^JJt SjjJLuJ! 3-tJj^l 4jji^itH j^ljiJI <j-a 2_^UJ| f^a^l 

4_u_A ^-1^. Jj^- 4 -*-'' t-iSy-?^' i J^A JJLq_i (J^S t/T j (<*>jHJl ^j^* > ^-11 r"LL?e_J jjljj-u 
ScliLLuji^^l Cjuj^jv (JiLo jj>- VI j-& ^ i aJu <_z^ iS^^i J' ** ' " ■*" 4 1 1 ill i ii 
ojui (_pm J djjiljj Jjlj (Jjl i n"1l I JJt uJ^- 3_iL>- VI (jjo »l oUII (3^-a-i J^J 
(_p3L<t>-2l eJJt CjLu^jv (jl -» Jajl jJia i4j m i nil 4jLji2u ^jjij-lI! j^^Lx^vVI 
jl t-Jj-l «Lj_i_<fc /j I c Lulj J^J-JJ (_Jj i d La i " jJLa (Jjji^Lu <tLufc (_yi^- J^>->J V 
t(j^"(l I ill ( n (J-* ^JL^SsIlj Jl>-1^J1 (JJ)^L>J1 (jl Jju La^ ■*■ uaj| Lill jS -^ loli ' g ^ji^JL>. 
. Jl>-1j j^je_« (J^>- ^ dj ' g DNA (_£j)^_u1 ^j^ o >JI CjLu^>- ^j-a ^j^-*^> > ' tl>* L^ ' 




DNA (i'JJjJI ^>ii*i»JJ ^JJJII uj>L>J1 

(jj^ls j^C T'jjjj,! ^J^^* 1 ^' I JUfc (_5-3 (_gJ|jiJI (_)A^aJI I'll I nil ii L*JLj<L<iJjJ 

^_3 2 j j , ^ . 1 1 JlcIj^JI «_a (j-<"il i .il i nil (_£ Jl>-I (^ 2jj ,^.ll jLctjJilt JoLjjI 
3_«_ijVl 3_jj LkaJI Ji^ljJill Jajjjj Vj .(j_jjJL>JI J^Ls ^^k: 3_jSli!l ainilmtl 
(_^3L>- a LLaJJ I 2 j La tiJJi JjLjij ( _ T ji Jj '3-ulj ■"■■'- sLSj^Lij (j^moJl I J ' '"*»;.' 
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LuxAJI t>Jt} 

(J^xjLlII JlLa jajaj>JI Zjujuus ^js>-\ 2jj Jag 3ji£.lJ3 *_o G (j-ul_jj>JI jl A (j^-yJ 
(^ (j-Gj_<JL^5 (J-uJlcLJS LTV '-La Lj^jJI (J3^-*i 0' U^^i ^3 -C oi3->^'- tu ^' j' T 
dil jjj i(jj_)JL>JI (_,"! i ill i n (ju *Jsl^JI pljjill *J^ I <i j"«- I U" . ..I jxJjiJ ^jcj>JI 
J! Trlj-ijl CjjJl>- (jSLx-i 2 til! ji . I ^.^<i «_o (j^to^illl (_ji>- I i j.^'* ' . ' * ' -"J 
ji A <j^-<-J-i Vl J-5-a /<u^>iJ! (_yi (J\jj_lj^ U'* "' JJ ' ^ c (j^JJ-C-LS (ju lLsLjjI 

*Jsl^JI f Ij-ill (j-o j-^i ^'>^ ^ ij'" oj>^" l)^'- 5 L«^1jL2j (j^ G <j\JI_jj>JI 
J^ii-Vlj (jj^L>JI '■- ,ui ?rL*^ cj-'S i£AW ^* p k" ■ 1 1 oJtP^' (_,"! i ill i n (2ru 

-" laj ' a r-jjij-o (jj^_L». (JjjSj (jLa SJlcLoJI 0J14] L»-j3j .aljl!I 4 K ifujj ^ aUa-L 
SjLcLJS f-2-J (jl /j i aj Sj DNA (_£j|j_Ljl (_pa i --II (J_<-u}L<-u (j_o tj-wl i nl i ii (j-o 
(J'jji.'^l 2 1 1 nl i nil (_yi 3j_u£3JlC.LJ3 aLoI (j^"l i nl i nil (_JJl>-I fjj£ Sj-uLco 2jj <>"* 
.(j-Gji£.L2JI (j-uLi (j-u JoLjjjVI JlijJoJ S-aJ^llI i Sat-taJI j-3jjJ Lt-^" 
(j£, (_5jj-lII ^j^ ^-.tl "[| i ill i ii ^i 2jj uajul JlcIjJLII (j-u JaujJI Q^SJuj 
(J-m^l I ii I l_L».j_<i JlJ-C (J-J-2 (j-O tfUjii (_£J-!I ( _ t JLl>-j|jJl : l^JI JoujJI jjjjia 
(_JJL>-I /_i (j^jvj^ILuJI 3j jij ^ 1 1 aj 1 1 (J^jvjjJljL^JI 3jii <_!Jl3=_l13 iCjLLujij_JI 
,j_o 7t_iiajl jJsj .3_uliJI SjLcLaJI (^ Ct^r 1 m^VI 3jj ^1 2jj ilajJI JlcIjJLII 
(j-uj.il Si o i nl, I 5-ia JaaJl SjLcLaJI (jl Sjjij^II (jlaLta-al (j-a j-;^ JJl£. «LuIjJ 
(ji L«5 iT (j^xjliJI J-o VI i(_ J -c-La-j|j^> - i < jll JoLijJLj lUyj* V (_gi i?-jjjj V A 
pjj (j-o Trlj^jl i^l CjjJl>- (jSjj-i Vj iC (jjjjjjLcuJu VI Ltogj^j V G (juljjsJI 
(j 2 scj C «_ a Gj iT x—a A r-ljJijVI I Jlj* (jl tix-Ljv i J^clj_2JI ojui (j-u js>- 1 

(_ 7 i£. SjJl^JI «Ll>-U (j-«J * (J_uLUI ^J?CJ>ijl «Ll>-U (j_« cL2jL_aJl Jojj-taJl 3t_L4->- 

:3jjj-o J i^i'^i (_yi ^^-Lls-jijJljI^JI JaLijJI (JJjSLj 
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6-ul jjJI JjolgaJI 

C (j-jj^IjLijiJI (j_o J^ (j-\_i JT'JA)^' o' (j-^l ' " il J^ '"' il (_ T -3 its ~^^Ljj 
r-ljjijVI I Miij L«_Lu «LiJLL>-jijjLjji «lLijjI 3j^Ij Jiqjv^qJ 'I^jjj (_j3Lj G (j-ul^sJIj 
(j£Lx_ij . tla.Sk (Ji_i_Ll>-j|j Jljj* (j-Uauj .iojv^J «Ljl-uj T (J^xjLlIIj A (j-<_u.}VI £/U 
(_j>J (_)Ajljj JlcIjJLJI ojui I L#j ni I jl ^jJI 3Jbl i nil 7-lj.JjVI 4_JUx. ilaj i •■;"' 
(j^-«j V (_ T J-Ilj dilsjlillj (—ijjLjtlll (jj« 4_ujla VK i"il (Jji^sj (_jjJI (JLilaVI 
(JS ."ill (_;£ «U ' . i uLLa (_ij^>o «_a *jjj (_p (JjL2j I jl VI I J'^i"^- ' jl L^jjS^j 
5 . U a ^^ VI Jj-IJljj V t_Lj_LII a JUJs (j_a 3jJa3 J£La dllj ^^J .*sj*j>JIj 
J^cljJLlI Tr'j-ijl 4_lLi£. Jjix-i ij^AJ^ \j-& (_7^-J • L^J «Lu-uLLa 4_Ll*-o ^js>-\ 




(_gjij-iJI (j^o">JI Si- 




's jj <>i»tl SjLcLaJI 



(^ A t>-y J ^1 (j-° *lS>^ "J^J '-*! < ^' SJbLuJI rlj^jVI 2_iUr (_yi*3j 

I il «Ulj iT (J^_«jLjJI (j_a j^i-l *i_£>^" *4 "^"Jd O' ^i ^"^ lSJJ-"-" (j^io-»Jl 
U-u-ij /yi T (j-o j^i- 1 £(_gj_». (_kll Jl>-jJ (jl JJ ^La A (j-o >t53-»- t-kti J^J-J 
H_gJJ-ti! (_>ia-«j>JI (J-lLxjj 3Ji£.IJl!! aJJb <bu2 <-.•»■ . V>l jjsj . (_gj|jjj| ^j^ --tl 
(J^XJLlI! «Lui£ LoLX-l (_gjLjiJ A (j-^Jj-iVl (j-o 4_l«S (_ T 1^. (_£_4JJeJ «GI Jl>-J JulS 

(jjiAj (»^ C (jjjjJLjLtuJI 4_ui£ (_gjLtu3 G (j-\_i!j^>J! <LuS (jl Jl>-j L*llji .T 

.^jJI 5-aJI i nil r-ljjijVI 2^ t\'<l I^I-t* ^W-*! ' '- )Ljk J-^-*i9 •lSJJ-'-" (j^T* - ^ 

^yx^ujJI i .j i. ill jjtSlinlrii J^^a^ji^ntl jLcljill (>urljJjVI Ij-aj utjj 
.(jj_)JL>JI jSL<i (jljiiejj (j^"l i mI i nil (j-gLa (jl (^ 
4_j| (_yi^- DNA (_gjij_Lll (j>i o -a- 1 1 r-j^j_I,l (jjj_L>JI (J£L«Ii jj i n~\ (jSLajj 
m^ jJl (_£Jl_»Jlj>ij1 (^j^j>J1 /cJj-u jl ^ uiAj (J^>- uo^ii-« (JLl>ij1 (j_a I ol t n d 1 1 ii 1 
(j^i_^j>J1 jl ^ I i ii II 1 Jl_A t cjlj_^> 4 i i ill Li*_L5e_J ^ La i "J (_^3 j^j?e_« (J^>- Jj^- 1 
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cUoAJI tstl 

JaLjjJLi ^^ . , tl I j .^» i «_o ^ La j " j 1 1 2 jj ua * II JlX.IjJl!I Trljljl I i J 'j J 

J "l I A . ,. A 01 \ \ I I I 



5 .j ,'.-.« 1 




(jjjJbJI Ji»b DNA (_^jJJI j^t—* 1 AJLoltu H$J)I 

(Ji-I j 2jj i>utl JlcIj^JI r-lj-ijl SJlcLSj Jj-lSJiJI aIjjJVI (j-o r«-c-j-!l o^J 
(_gl (^laj^j V I jui (jLa .. U*'a G «_o Cj iT «_o A VI Jajj^j V tixJ^eJ iJjji^J! 
H_gjljjJI ^j'-^ 1--II jjj^JL>- (J^L>- r-ljij ^1 aJ-tb «U i—u^jj (_gjjl ' La i ' 1 1 /j I c j La a. 
.CjIj_o SJlX. ^ i " flj /TJ_)-" J^^d ^ J' j^i-VI ?TJ_)-" J^y ^ M-i- TTjlj lS^ 
r-ljljl L$_! i-jJ^jj (_ylll «L2j^LaJI ( _ T 3 _>>-lj lSJJ- 1 Q^ -1 ^ (j^-J <— 2^1i>-VI f-SjJ 
JjL^ (j-a L*l!i Tcliajl JLSj .(_£jjjJ! (jilx^JI 2 1 1 nil n J^ii- 2jj ,^.ll JlcIj^JI 

A «LutS (_gjLtu3 (j-« («-^>!l (_,U^ iSjjij^II (^jIsLijv'jI (j-o Lcjj jj-ULjjl (j^^iol 
oj^jfc < . . i n 'i (j I Jl^>-j «Ui VI ((^iiLft^val (j-o pj-i J^ ^^-3 G *_o Cj iT *_o 

«LJ| jji DNA tiJJ-iJ! ^ a-se-Ll JjjLJI i.,rj<plJ S-oL^JI wjllill (_£Jo-|j 
(jl cil<-L j^ ' *JJIJ '^ ' ' * ^ «L_cu_a_) (j_* (J.l^VI (3-^Ls *Lse-i_uJ fi^uLi (jl » ^Laj i u I 
(_y^. ( _ 3 _ujjj . (_Jjj>-51j 4-Lt£_o I o (j I a (_p j-jj-«3 (j^"l i nli ii (j-o <_*£_pj (jj_pj>JI 

» ji-^"" "~j i_Jl£ 4ojji (_,i^. (J-«-»j (jl o^-*- 1 Cy**''"i'"'l 0'^'-* (j-° ~' o' !-^LIi 
. 4-uiJ I j»Lxj (_jjj>.2l <^l i ill i nil ^ j uu L^J 4-LtSLo (_£_^>-l Sjjj^s 03^ o' 
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6-ul jjJI JjolgaJI 

(jLlJjSm (j\'\ i nl i nil JjiIjj 2jl : ( _ 3 Jll!l «L»^!I (_y^ < ^ j J l:;e J JJ ' '"*"' (j^-*d3 
. LaL^j ^j^* ul I o^ *>** * (^>£, »jN ' -~» d '" Ju9j lSJ--*' *' (J^- ' q 4 ' rt (J^ f OJi3 

liil jj i L^J <iLt£La (_£_>i-l 2 I I nil n (_*J^pJ (j-Tll I ill I nil (j-GLli (j-O J£ i*>2j LuIj 

( _ 3 -3 «UljJLo «LlL>JI (JjIjjj (j-o L$J «Luj/LcJ,I 3-Jj|j-(JI CjljL»-^JI i_y^uLJ JaUJjJu 

\j , ^ ^ 1 1 j .jjji^ull JlcIjSII SjjjiIILi L&>£j (J. 1111 C7-^' r'j-O^' SjlcLs dili 

(j-o «(_gjj>- (j-« (jj^-^ (_7^-" 4_uMlJI 4x.jju>J,I l*JJj (_j-& Lui 4jjji]l CjIJl>-^JLi 
tfjuk (Jli-a (jl J JLuj . ^jj ,>>« ll 3j L c.LiJLi ^ la Uj a '"*■ * • uaAll 4-C^qj?e-aj^S i nil 

(2ri " 1 1 ii 1 1 ii II (j-o J^ i^>2j lJ£L<kj .3_pJI 3_lL>JI ^^a 3>s>j -^j-^ oIjl>-^JI 

Ale i". I .^A il (_gjj| (j j^ I •> 1 1 ^li^al i fl^oJiJI (j-O 4 j Mill 3_oLj <j- i ii I (jJjSjb 
!(_, Iki^I (jj|jij>JI (j-o VjJ (jl JjJl>- (jUJ^i>- J-a^ll SjL^J (_ T 3 LbjJ (j^SILi3 
. aj! (jj|jJL>JI (^ i—xjj^pJI (j-aAj jj* 2_'j lajtll Ji£.ljJLJI <_*jj^3 I 1 Jj a 0_9^i9 




,2_JLaVl aiiiilmll «Lui3 



laszi 



LLsLQcl j<uj V 3jjS jJ,l ^LiaJI SjLclj (Jl uaJjVI 4-tL»c (ji (3^-" L*-* 7" ' '""'^3 
i—xjj^lll (j aajj ilal A"^VI jjj Lul.3 i_£-ijj «Gju BJlcLoJ Lagla Lul.} j&jj I J IS Ij 
i4 I i ii I i nil ^^3 2jj ,>-.tl jtcljill «U t-ij^pj (_gjJI (jj ' "'"II (j-"^ J' w ** ^ 
.j_ujtj (jj.3 (_yJk L«S a jj-u^o j^£Ll! «Lolj^JI ' " ' I a i a 1 1 J JaLflivVI ^1 (_£.3JJ Lx-« 
i i i i ii II j I j «l , ,.*>! jtJ^, 4_lL>J| 4jijjj (_gJJI i-j^Lj'jI cL2j^LaJI a ' A j i ilJjj 
. JL»-ljJI (jjiJLsJI u^L>- ^-J-«->- (_3-^ Cj Lajj-u^o J^J I ^<-J-«^v 4jLii3 ^ji 
3jj_cid tl)^- 1 L)' , c ' ^"' ' "I 1^1 d " o ^ -1 * aLl^JJ I M(ja (^IjJ (J-«L^ t^l J^f^^J 
pi Laj i "I ' tuS Lylj Ji^J ^jjj JaJI Jj^. ^ i "■-" (j^ 2^13 4ir i nl jl 4 j Mill 4cU 
(_i_i£ <-2j-»J (j' ^Jj ^^ I nlf (, S jja idllj J«^j (jl DNA (_gj|jjJI ^j^ ^-^11 
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cluOLlSjl <k£J 

4_lj>JI 4_Jl>JI Lg-ajLJ-"i i n"t (Jill S-oL^JI 2jj uajtll CjLjj_)^1I * l_Ij (^ /cSLxal! 

(^ J-«-*j DNA iJjj-jlH ^j'- i aJI o^ 0^1 'i j !<*■ <— 3jL*jJL1 (3^L!j < LajxJ ^ 

/Jill 2 ii I" -^J, 1 iIjLLuj^-JI sLcjJ 3-i^sL>JI CjLajLuJI (j-o 3JjL& l.jlji£.l 4jj^j 
(JjWij CjI_Luj^_JI oJLA <_JLcIj .CjLlU *-1j3 (_ylllj I jt 1'* (_y3 4_lL>JI L£>-Li>u 
(j-« CjLla 4_l>-jj <_ r l^ JlcLlJJ a_l>-^j^_jj j -^ (J_«1^£. ^1 Cji_4ji^_)I 4-u-A (_ t 1^. 

. L jjj>.'^l Sj^pJI cjL£jJ,I (j-o j-jj^ (JjSLiij (Ja dl! jj /q-aI i ujj cj^LcLLUI 

^^Jl J '^" jJs S^JljLLo «LuIjj CjLijLu DNA (_£j_jjjl ^j'— i »JI (J-sjcjj 
( _ t j>JI (j-jLSLJI '"'' '" "* f-ri-** 1 (_j-2 (C^^ejJ CjLg-LltTJl ojuij .ii"VI /"ilj .^.f 

L^JljJL jjjlall (_>^J U3^ C— ^' uAj *^jj J ' ^J-"-" U5i*l' J*^ Cr^l Ct4^ 
^^ ^--ll ^'a J^l , ,.j tl ».ui -^.","j 4-Q jj| L^IjcjIj jL&j^U ^^Lsjuj 4-uiljJI 
(j_o p I t^a ( j_c 3j I i r I j*" « tA»- » J^j « genes » Cj L-Lj-^- 2 'm A (_,lr t^jjjl I 
aj^jSLM CjLt u - ltT Jl ^j-* 4-i-ujLxILa «Lc^^j?e_« jj-* * Sjla ^j)^_J1 ^j^ o~- II Ol^l Ia£ 

Cjl_Llj>ij1 j] (J_jLj_u^J1 jj-* OLl3 » Ca i <_ r l^ ^"■' U CjLajJLa (_ T 1^. ^jH^o 
(jl l_<t£ iulil_uj>JI aJJt (j-o 1000 ^^Jlj^s- u \ r Lj^ISLJI S-lL>- (_gji>o Lx-Lu 
jl Cjl_Llj>J1 ^JLA ^j-* 03-^-* tl>* * i J^ Li *-* c^^" 153-^° ^^ 4-jj i ii ill 4_lL>J1 

^Jj . 4jj i ii ill 4_lL>J1 Cj L« jj_u j_aj)^S tJ^Sj Ct^"^ l5JL5-^' W^ q *^ *— - ) *-*j> > ' L>* 
> I j I Jl>-Ij ■''-■j-^ ( _ t 3 DNA (_gj|j_cJI ^j^ 1 >JI CjL1j^>- 1 U^Iij i L'n-o--v LiJI 

l^j_UI ol>P^I U^ f- 5 ^ (Jill ajasell! ^ '(jjJI (jSlSHI OdJ^ S-ojMJI 
Cj|jJi,l (j-U^Li dijui 4^JlJ 7c_uLuj (jl 4-ii^. i_jjajj 7r j ii I" 1 1 Jj^. djiajjjJI «_a 

.(j^_L>Jl j-«-! sLcjI 

jS"nU (j-aj • (_gj|J-iJI ^j^ »>J| ^1 1 nil 11 (J^L>- 2jj»>»»tl Jx.ljiJI L$J l_Ji^JJ f_^\ 
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6-ul jjJI JjolgaJI 

a[2js aj-2j T (j^_«jQjlj C (^jjJjjjLjJIj G (j^_il^j>Jlj A ^j-LbjVI (j-o ^ii (jl 
Ijlj* (_ 7 i^.J .i—aljJtbJI ( _ T 3 4-a Jca-"i i nil «(jji)4ja» 3j n i"i /_ii 4i2>j_iSJIj <lLaii!l 
oJlj* <_^_ljj>3 ( _ T 3 (jj-ialjjJIj (Jj^LjIlII ,»ljLJti<-uU n_gjjjJI (jia^seJJ (jS-<J-! 4Jl3 
JL2j «LJ1 (_yi>- ^j-iLjtXI (j-U^Lo (Jji^o ^L«j>-j Cji oK L^-La <—»SjJ (j! i Ji£.lj-2JI 
(_£jijej (_gj mi j 11 p i n^JI y^L>- (j-« 4j1>. (_gi (_yi .}j->-jJj (_gj|jjjl (j^ o-»Jl (ji 
4ji o~u ii CjI j 3j_uSL!l i_*jSLII (j-° <— iljS (_iJi 3jLjSL! CjLxJSLII (j-o /, fl£j La (_ji^. 

. 4-5- .-■ ■ -^ 
L^3«ljJ3 ij^-x-s ^i^rP'-" 3j <i i"i 1 1 aJJt i_2j-»-l (jl »l o it 11 (_>^-*j ^H^' J^J 

oJlj* (j_o i_a^v (Jjj i<_3j_>.i 3Ji^Lj (j_o ■ j * * J-S (jj-SJu cjI oK «LLui (_ji^. 
*l— b S-Laja jj l^j jj^Lajj . SjjSJJll 2jj .>..!! JlcIj^JI ^Jl^.1 tiiilflj <_2jjj>JI 

eJJt (jjjjia £>c Lj-y-«l Li^a^a» Ajj uic ^Ijj*. (j-o 3J3^L<u>-t1 (j-ujj-ill CjujJj>- 
3 I ml hi (j.3 4JLSLa (j-u-af ^yi-*^- J£ J^-tj (jL <_2jj*Vl 3_u>ii!l CiLJSLII 
^j^ ^-.tl ^^3 (2jj laaidl JlcIjJLII) i_2j^v}U (jU(-o <_*-<jj>3 (Jjjia £j£. U^JLh^' 
Oj|jL>.| (j-C «LjjJ (jl ^ J-*-" 1 LS^'j Ct^' dH^W JJ^J^ DNA (^Jj-tll 

200 (_jJIj^v (j_o i_tSjJb CjLLujijjjM Jl>-I (j-° LjitxaJ Ljjj^j- I 'JJ ' <aj I ilj 
?(_gj^>JI (Ji-l-i LcaL>- LjjJj-J <-rH>-" Ct^' '^-y- ^! (_poL»a. j| CjI Jl>-j (j_a 3Jl>-j 

«(j-L^-» ^^Jl J I "J fl Ul (_jJI r^LljEJ ljui (jLa 3jJ_lUjJI dl i nl i nil (Jj-13 (_j^- jl 

(j_o J-jLj-J I (j l"i «ii (_ylI1j J^^l (_jlr CjI oKII j>JLA (j_o 2 oK 200 ^ lr (_gjlbej 

.(_£j|J_lII (_>ilX^>JI !l(_g>». ( _ T 3 2jj ''■-"- 3ji£.L£ 600 ^Ij^v 

(jjSLu Cji oK Cjli Sj ii i"i 1 1 OJ^-* D' L r tJ ?'j"' ' "J lS 1 -^' ct^'^' J-* I- D^'j 

Ljjiij I jl Jjl id'tl I jufc (^c t^-4^0 ol Lj-iSUjj SJa'b/l ^jic i_2j^l 3j>Ij ^ 
(jjSij ( _ 7 jJ1 i^l SjjLv'i/l Sj ii mi 1 1 jjl jj-i!1 (_5-i^- Ll! ■" 1 ^"j 1 " a (^Llll JjJl3=U 

jl idiVLiJ-3.1 3-tJji VI (- la »~ V (3Jl>-Ij 2jj Jac SJlcLS) Jl>-Ij i_2jj>- (j^ 
(j_a jjjSjO (_ 7 jJ1 Sj fl i~i1l (_gl i«Lul_uJI Sj n i"iH j! (j^-* - ct^ ' ^ a Cji oK ^<-JjI 
ji) i_3jj^»JI t-tjjjj I (jji 3 j-jJLLj jl i3-£-4J t ((j^ljji>ir (jJjJLcla) (jrtJ3jj>- 

3_2_>l_uiJ! 3JUJI (j-* jii^l cjUK jl jjfTl cjVUla-l ^«~ di^j (j^ljill 

.(16 = 4x4) 2 oK Sj M.r 1". in fjj\^>- j-Lu 

i_3j^vl 4j^Lj jj_a (jj£ju (_ylll Sj 1-1 i'iII (jl J^>o sLSjLxJI SjLcLiLlI jj.'^"'.'J 
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LuxAJI tsd 



Laiu lLa. 








» La 2 1 1 4-uLuJl ij ii i"ill 


3 ) ^ ■"' ' ' 




AA AG AC AT 
GA GG GC GT 
CA CG CC CT 
TA TG TC TT 


A 
G 
C 

T 


a^K64 


UK 16 


l»K4 



jJljJJ Cjl_C_LJj|J_ill l_jji^3 ^^3 (Ji-jG (_ 7 J-Jt 4_lJ-lo2| ( _ > l3 L^>- 2 I (jl <Jj-L>-J 

( _ 3 -lJI » LaJLl I 4_ljLuJI Sj a i"ill (jLa i L^JLloI Lua^a» {j±j-lu£. ^I^ej L&JJlC 
Zj iii£ <"< i n VI /j La »~ V L#j| i^l>- dlljj 7c 1 1 aJ V " La 2 3 (j-l3^>- (j^a (jj£ju 
4j-oL>- «L«JS (_jJI r-LbeJ (_j_LloI ^j'-^ a-a. (_p (jl I 'jj i a3 I jlj .^I&VI (_ji£. «L«i£ 
tLa-2-a l_j_Lj_al L-Ja-a-a. j lo£ «CL-u J^jj-I VI •»■ I < ^~ V ij h i"ill ojufc (jLa i«U 
i4j^sL>- Cil nKjjjj mhII 4_lJLloVI ( _ > l3L4^v'2l *-£&>■ "-LaJjJ «IJI illJii (_ji£. (_j-u-bj 
L#j| li^p- ij^^l (_ T 1^. * La 2 1 1 3_o^lj jl (-Sj^.'i/I 3_u^ij Sj ii mi aIJlJ-'ii.iI ajJj 

. VLCo-l jl 3-*K 64 jjjj oVLCo-VI <j-a lj_u£ tajic. k.~ 

2jj '^"~ Ji£.I^J3 Cj^Lj (j-o i_*j^3 aI Jca-'n ill (j-o JiJ V 4JI dlli (j-o 7" ' '""'JJ 
lj_Lajj . Lj-y-ol I <'n<\~± (jj^ Mir (j-o (JjSjj (j-Gj^j «Lb (j^-*J (^^ (JJ"I (jyi^. 
(j i a -»"_' j J 3 I Jl^Jj i ''■^J^ ^-^l-* 5 '^ c*3^ ^4*^1 Or^ 'lSJJ-"' (_>ia-<u>JI 4 jo it a 
(^LlajSLII Jtiill LiIsjjlj Jjsl (JjSLj i 'II 'j a iAJ^Lij"n i nil (jc I Jljju iSljjJI (_y3 
J 2j '"' (— i-p (jS>-!j •l£> 3 -2I 4-uLlo-iSL!I Cjuj^>JI (j-o CjuLo (j£. IJljjlj /. 2 -jj 

4JJJI USj (jJI DNA mjjj-LJI (j^M^JI UJU-aj (_^l (JSL^/jJI jl cjLo^MI 

<LoL$J! jljJll (jjo LAj_lCJ Cjlxj^jVIj Cj LLu jijjJ I (_alHJtA » * i taJ ti»;L>- «LpJI 
.SLpJI jlj o"u nlj (jjiJLsJu da I flja>2il (_yJI mJJsJj (_ 7 jJI 
^ i_u-a_Li (j\jj^_JI CjL1j_^v J A ulu <*3-2j V DNA mJjjJJI ^^ --tl (j| 
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6-ul jjJI JjolgaJI 

(j-ujj-JI » j '" au I 4_lL>JI /^ L$J 3 1 ta 'JJ Cj La j U II oJufc (J-S-b j^j-Sj (OJ iDNA 
JaLio-VI (^Ic Ji£:LuJ J-«-»JI ^ ^JJI <_jjLmVl ljui jjl dLi Vj <-J jllaX I 
a J J 1 1 j ^1_LjJ1 J-al^£. (]^c. IjLl*j iaIjjJI f_j\c I o_il i n DNA (_gjjjJI (j a i — I 1 J 
v2jljj| Jl^-I RNA (_£jj_LJI (_pa -i aJI £gjj»- J^p-«JJ -5-pJI <LlL>JI Jj-cuJ (^jJI 
CjLojLij J-o^tJ RNA f-jj (j-a (_gJ3J ^j^ »a. J£j i<LlL>JI ^^3 3-aL$JI (JjJLiiulI! 
(Jji^oj iDNA ( _ T L^s2 1 (_gjjjJI ^_)^ i --II Cj1_Ll>- (_JJl>-I jj-a tLii^. i " < < i La 4_caL>- 
pjjJI I Jui i_2j_»jj .(^^oLi- (j-Gji^ » J ' i agj _>°ljl L^jLlLj (j-u ill La-tLtHj I ujui 
XjjJll&j 1 ^J)^_u1 ^j^ o >JI 4 1 1 iM J-Aj idjJj-ul^JLI i) ^j_uU ^J)j_u1 RNA ^j^ o^ ^j-* 
jK i ii II CjIJl^vj I j j a «_iLiI3 2 1 i ii I i ii ,j_a dJJji^ Q^SLlj jj'« \j-±j£ I J ; iSi 
ojui (^ 4JI VI 2jj .>.«!! jlcIj^JI ( j_a «LujL>- 9-$j£ L$-> J . ajjj '"'I a 1 uj^Jlj 
SJlJJL^. SjLcLa J^oj iJj-ljIjJI j*v 1 11 jj'a ^LdJS j'C 1 nil p^j (—flJUJeJ 3JL>JI 
.T «(j-LajQll» 2jj JajiJI 3ji£.L2JI (_pt-a >U(J-uj/Ij^-l!Li>> i_2jjlj 
sLSj^iaJI (j iiiJij jojj RNA (_gj|jjJI ^_)^ 1 --II (JiS^ D^ (j-uLuii I I Jufc (_jJ^-J 

U (Jjj-ulj^jJ! jl VI iDNA L$j£Jl\ (_>iwj>JI jjjLij 3JL>. ^ L&Lo-jji L ^j]\ 

.T(J^xjL\II (J^e-a (J^eJJ iA (j^JJj^U }Li£La j_lL*j 4_!L>JI ojbfc f^£ 
JjUlIIj . <<JJaLi.il » u 1 nj J-^j iRNA SjjijiJI (^IsLta-VI (j-a jji-Tp^jijJLuiJ 
<_,_!! 4iajj ^ylusVI (_>iM^>JI Jjia. jjfc iJsLlII RNA (jiaxjsJI IJL4J ^^JLubJI 



RNA 




DNA 
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cUoAJI tstl 

^L^^l 3JLI ul\ JjjiIjJLI RNA L^Ltaj^yl!! 3JLojJI 2L*».j3j oLajjjjjjpl 
3JLI CjIjj_iLo Q^SLlij .v^jLLuj^I 3jJ ^1 DNA 3JLI 4_<i^3 ^1 iS-lIlo^I 

L<j_Lu i4jj_^>- /y5 2jj Jajtll JlcIjJiIJ (_^aL>- *jl<3 (j-a DNA (_£j|jjJI g_pa »>JI 
^-l^Llo^I ( _ > l3Lt>-2l CjIJl>-^J (Jula fr 1 ^ (j-° •— '^Hj^jJl «L*J Cjlji^io OJ^-^ 

^jjjJI RNA Jji^- ^yl^. «QILjj 7t i n Ij DNA Cr La'i/l i^jj-J! (j^io-kJI ajJjj 
(_JJl>-I ^1 3JL-uj ^LaL>. SljjJI TTjLi- (Jj-uIj-1! ij^A >JI I J-& (j I La * j J ijJjjiljJll 




iJ_mljJtl RNA (j ii hit~j j-p»VI ljufc Ijljjj iJsLJI RNA tijij-iJ! (^iw^JI 
pi SJLiLi ^j ^j a iCjLLuj^^jJI «l«J ^1 3JL-ujJI oju* jo^v^Ij /<u i«Q]L-uj Ij-2jj 

3JLojJI 4_lUj U LLlL 4j 3U^,--t I JjJUJ.1 <j-o S^lusVl ^L^^l tllljLvj 
^_3 i ijlUn j_a !_<£ (j\jj|jjj| 41 i ill i ii ( _ T 3 CjI Jl>-^JI OJLA (_flj-aJJ i^-d-ca^l 
I i^VI ^jjjJI (_pa -i aJI i^j-^- (j-o ^L^al 3-*jLcJlj iJjjiIjJLI RNA SJL-uj 

3-J >JI (^ jj-a^l ^jjsj I jlS-a (>SL1j 'J-4j-° *(_j-"> '■J-* d^ ^-" ^ -DNA 
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6-ul jjJI JjolgaJI 

i %.^j\\ (jLSjjjj ^LLajj SJs.} ^_^ «LpJI 
(_£jjjj| ^j^ i-.ll Sj ri ~u ^^3 dJuiill Cji oKIl Lpuu (-LlLLi (jl ■ t *~ » 1 1 (j-OJ 
iJj^^LV (jr^ W u-'-»- a ^ i^Jj'^ntl Jl£.!j2JI ^ (>u *_iLjj ^ SJloIl DNA 
(_yJ! (.J-i^J 2j i«Lj_Lj_o2| (_p3L<t>-2l CjIJl»^q-I Uajj^j (jl f-jlaj i ■ ■" V L$j| (_gl 
V (_jjJI Cji oKII aJJt (jl »l oUll ^j^*.' ' "~'*JJ •O'HJJ-^ ^ ' *» '" (jr^ i:S~'J~ 
^jJjlj JL3 ^ J*» i3j-oLi. Sjjui! CjI j DNA (£«!jill (_>A<u>JI 3iJ ^ L4I (jja-a 
(jjj CjLuj>JI • hiu he a (j-lj ^LcaLa (JlLaJ dlljijj i«GjL$J jl CjLujsJI Jl».| *JU 

.iallkJl! 4jj!j>I! JjLujJ! (jkj M^Ls jl DNA £$£». 

/j J 3 iAo_a-*-ll 4-d-La L^J i-AJJi^3-l (j^ej (_ 7 Htl 3j (i i"i 1 1 oJufc jl ij-A-U JL3j 
.^>j^\ ■" La 1 ■■ (j I r (j^i j <" (_ylll 4jj>JI CjLcjLSD! pl^JI J-J-«->- (j-3 a JlJ-"i 1 n"t 
( _ 7 J3 4-aJHJ-JL I RNA (_gjjjJI ^j^ --tl pljjl (_pajtj jl 4-ij LaJLlI ojui jj-»J Lx-«J 

dU JSj iSj^ Mijtt u^L>JI '"'I <^ly< uui 1— a (j^jj^jJI »_i'x Vw-.f I u~ , ,.l ( J^L«Jll 

(_,lr Jjj La^a 1 S-lLulI I <_jjLajJI (jiutj (_y3 Lj^jSLJI Lj^li- '"'I Lalsej 1 ■■« (_,J3 
CjLcjLSLJI 1 allied (j-u ^L«JI .UjU^.",ll ^3 4j^j*o^v (Jj!>^ <^!Li& 1 ^*"_P * *^' 

/. I c (^aJL>o (_ 3 -^-li Cjlj^^aJj ^jl^dI (j_« ^_pju (_ 7 ^*J' CjL_uJj_uij1 (_ 7 1L>.j 
0"U - * a >3j».LuI oJLA (j^o 'j-J^J (JL>** ' (-?-* <— ilHitJ X iSLpJI CjLJjSLa 
jJsj hj-ljj^j-jJI (j_a i_a^Lc 4_i 1 La J 5e-i (_£j|jijM ^j^ ajJI (j-o l£>»- (j^ SjL^. 
jj>- VI (vajtoJI (_gjHjeJ Lx-Lu iU^a RNA (_yl^. CjLj/j^^-Lill j>JLA (j '"'*.' LSj-^i 
j<j_<-uLj i—Sj^j-*.!! 2 al j LaJI (jjij^-iS iCjLjJ^jjUI ojuk 4XLal (j-oj .DNA (_y^Lc- 
(j^jjj *j_u^ SjLulj i".inj.a (_yl!l diL^j^^-uiJI Jl»-I j-Aj «Tobacco mosaic virus» 
(j^a (_3^Lc 4j JojjeJ RNA (_gjjjJI J^jjIjJ! ^j a 1 a» (j-o (jj^JLv (j^a (J3S-JJ 'LJI 

(_,_uijj (_ T JLu > y Jj-al (j-a 4aK (_yJ*J ijjjjJ^-jJJ «LaiS (j£j /oJ 1 I 892 aLc (_ji»-J 
(j^sj /aJ (_ 7 ^ii *l ua^auul (^pal^-a^l Cji mud ^j^~ * ' ^ ' -^ J J 2(] (Jo*"' uJ 4«/a-<-u» 
(_p3lj_a2l ojLji j^itj (j| Jjlj La-i5 (j^-p ^J "Ct^J^J^ j' lS>t!-™ ij- 1 * 3 ' (j -0 
Vj 4 Uj"<S ill d)L^jluj_a_i L^jt-ulj^j (jSLa_i 2( 1 Jl>- 3j-l»_ci3 CjI aj i n"^ (j£. I i ii M 
CjLuj^_Lii!l jaj-ol 3^-L^I J """ "^J l '^ :> ^' U^LiJI (". 1 naV lit Vl^plSJij Vj jxJj 

. aI 1 ii-y^fl isjuk (_,lr 
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LuxAJI tsd 



RNA 



(_£ jL^LSDI jLa_Joi i—iLi^sl (_£JJI (jjjj|j_LiII dlli JlLo iCjLjLjJI i _* j i a J La 

Sj^cji Qi^ cr^- ^ih! L* i_2 ^l3l ^1 1939 aLc ^ ,_£ j| ^ jJIj rL»-!l J^-'-'- 

(_£JJI <J_<_uLS^_lj <_p3j-« (_p-« Cju1^jj>ij1 i '^ '^* ' L« L$_L«J ijL*_ti/2l 0JL& ^ya 

i«LpJI ajLil (ji_i (Jj-oLiJI Jlj»JI (_j-l£. «l a U *- 1 1 L^IjjLi CjL-uj^^-ulJI )«-2jj 

l^a i-jJjj <JL>JI ^ ■ La .Si " I g i< ij iSjLuII IjjLuijSLII jljll (j-o 3jLo ^V 
c-lj 111 U qjjj xAJI ■> I '^jj .3_lj>JI Lj^LkJI (^Jl>-j ciJio lil SLpJI (_ x^uj 

4-ta-d-a- (j-SL«-i (jjiJ^-lAJI IJl$3 i3 5-uL>j| oJufc tc-u^sjjJ S^LL«J,I -ij-JI CjVjJJ 
' La ifu '_' !_yjjijuJii\ IjLjk (3^Jj ./till Jl j^ 1 nil CjIj^Ij (JiLa i_djj (»i 4liLo i^jIS^lj 

2 i _i it j 5-g.j 1 M \ jjLCiII /_i iJ^^j '4-i>JI Lj^Ljti! «Qx^o^Lo jla JL>JI <-^ 

. ( _ > l3lj^.2l (j-O L*U!i J-LC (_yJI Q^JJlII *_LOjiJJ l—fl-l^l 5JjJI llj CJuL^jJVI I M I II Q 

(jl (jJI 11 La S 3 «LpJI «LlL>JI ( _ t 3 o^jISjj (jjjj^_ui!l j^j ( _ji 1 _u 1 ntl xs>-jj^ 
^Ir 4_j£ J j ,^-^11 (_>u J^ J ii 1 1 * J^~" "„' i^JJI ^p->!l O^-^' (_j-* ^tP^' 5_lL>JI 
(jjijj_LaJI L-t-Li s3J LoJlIcj . ^ 1 uAll <tLiSLa Sjjj^s » Li^aJ 3_aj^UI SjjjjJI CjI Jl»-^JI 

J_«^>o tj-Aj 1 1 j I -1 sc _■ (j-j-II 3JL-ojJI lj-23 3ji>JI flJLa (jla i^LpJI 3ji>JI 
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6-ul jjJI JoljaJI 

Cj La- LLtT j 1 j di La j U o U Ulxla q^Sjj «Uj>ij1 Ji i u~*-2 1 (jl J). 1 ' " Lc_4 •x i ^**'J^ 
3ljj (j^ » x2j (_gJJ! DNA (_gjij_(JI (_pa -i gJI (^j-^- (_, 1 r 5-Ue.m.l 1 JSL^jJIj 
jl Sjjfcj jl Sjjjtjl/ cr^* 1 ^' o^^-J' (J-*^? L3-^' j-°'j'^' i J ' ' ^.' lS 1 -*-" 3-*_3 i4_lL>JI 

2j .CjIj^>-j^ (j-o LJjjv La (_p (jx. I algae I LlL*j«j (_£ jJI J-Aj 'O^ *-° Lu^ 
Ju3 (_gj|jjJI ^j^ a->JI I Ajfc i_xji^3 ( _ T 3 cLa-LdlaJI Cjlj_iiill (_pmJ CjjJl>- q] LiLii 

(jjjSj ^_^ ^aAAJ I <_2-i-»-) t_£j)^-ui ^j^ o *- 'I I JLA I $\ o se ) t _^HJl «UL_u^J1 ^jHje_a 
^^-S 3_lj>JI 3_JL>JI J t~ J la »"_' dllj-ij iCjLxj^J^I Jl»-I jl CjLujjijjJI J^vi 

. La olUa 
((J_«L*Ju {jj£ 4_)J)^_u1 ^31_4->- 2l j^*^^'^^-' (j-« »1 oml ^j^* * (j^-3- 1 J^J 
I o 3 t «\_L« LSJLa «uL_uj ^1 ijJ-alS ((^ "^"J.; i>»~- ( ^j3 ^>. 2 1 ^j^* ■ II 7=-^J L-<iS 

jjjtA "U"'^" J'^' a 3_lU_»JI oJuk^yS jojjj «Gene Splicing)) «l1iLuj>J I c.lU".al» 
^j^ i^ 31 1 nl( .I (^ (j-^JI ! Jufc (J^^i (*-* 'DNA (_gjijjjl (jia.< >JI 31 1 id ( .I ( j-o 
i_ij 1 1 n^/1 I Jl$j *Lii«JI (^SLaj jJaj . Ij^jSLJI (j-o La p^J (^ >i-ii lSJL^ DNA 
gLa.1" -v j (_gjjl (j^Jj 1 11 ial » Li^a-i aj^j iLj^pSLJI (j-o JJJ^>- pj-i (ji?^ (j-° 

^j-« J^& 7?y*-£- (J-* cr-?"'-*^' ' ^>^ Lt^ ' J)' ^2 tl)' D^*^3^iJ 'J ' " *' Cr^ 3 ^* 

c-|jj| Jal iTii 11I (j-aj 1 L&j_j£. j Llajj^Ij 3^LiII j '^** (J!Lo «LuIj^JI ( __ > I= l^j-a "i? I 

.(—ajJLdJI 3 . A"j 1 1 Cj Lixaje^jl I j-^l j"^l 
Jl^S tjl La a»2M ^j^» J L^jLua (jlj (_L4J>o (—ijLjtlll aJJb JlLo (jl i'l i"i Vj 

^j'-*.' CjIjl>-I (_5-lp lSAP j' 3 * ^ ?• ' .' ^*£J < U "!^ >■ > j j j «Lij 'l-^!-* ct^- f -*-' ^ 
,_)jiL>J! J -^~ 1 " a (_5i^- ulaa yll L^J (JjSj Ji^j i4 1 "^' (jLjiJ^I ( _ T 3 Cjlj_uJilII 
JLa_o ( _ T ^ r" 1 .'J I "T"" ?lj-*"^ LjjJlSLiJI tLiLiJI jLli-l Ji^j . "tLt^Li (_gj Mijtl 
. jU-,,„-,a 1( JjL& J< 1S1J ^jLClII Sjij^u, Ljp£Jt q^ dllij icIjLLl^JI c. I U~at 
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LuxAJI <uil 

(jl iq\ i iiJVI o>Ij^ (_y3 J^j3 (_jjJlj i3J,LJi,l E. Coli [jj~&j (j-o 3Jl»-!j 3j1>- 
. I^nin;! 5-4-il miU *■ mill £yi (>j>UI i aVT^U.'.t S^Lo 24 J}L». ^^iilSJj 

(jLa i JjJl>- «(ju>.» (_gjjjJI I J '^ T- (_y3 (Jiol JlS Lj^TiSLJI oJLA LlulS' I jlj 

iJjlj>J,I (j ■■ a b SjjKlil Lj^L>JI ajjt ^3 «L»-LlJl /«i"i_i i .I jjJlj>JI d^i\ \J-& 

;>ljLa-~ ml (j.3 »l o L» II j£°l IJL^Jj i Jl>.lj AJJ ,jS oljJU (j-a (jrtJ^UI 1-3 VT 
«_u^3 (_y3 i—ijLj'ifl I Jui Ajiiejjjl JLSj . Cj Luj>J I ojui r-LiJV » A ,^^\ L^jSLJI 
i«L>-LlJl fO-A.il i ii-v| » j '-->"• "~ 2 (_g jJlj ij*\ i nil ^^j^j-a 4^vQjeJ (_£ jJI (j^JajjiJi I 
IJlj* ?-jja-"i i uJj .(ja^j^JI IjLA (JjjSj (2>c (Jj 1 1 nl, I (j\j>JI (Jjaju C-u-i uJ L*JJ 
LaLxj iLyS^J (_y3 ^IjLxjO (JjSLj V 4-cSLIj i^JJLLiJI J I j-2jJI (j^ SjLc £jjjzj^}\ 
j\ i nlu ^^.cisjJ.I (j^m J -M i n'vi (jl J^>«J IJl^Jj hjLcujVI (jjju^-b [yJ^ujjil 

. ^y£>J^a (JS |"| 1 (j-Uj I n 12 1 Ijuk (J J 2jJ Jl 

^3 i u^-uSLJI d u , ,.ljj » i . .-. 1 1 (j\Jj i ii ial 3JL>- (_y3 lj_uS (JL>JI i ^"""jj 

HjLtujVI J i ii-v ojj-aJ (_£ JJI (j-djjjiJ^LI 4-ulxajSJl 4_l>-Ll!I (j^ LoLxj (JjLxjO 
I j I i a j (_yj-II «(j^->J!» SJLujJI (j hAjj CjLaJ> JiJS u^iSLJI ojui (j2 dJJjj 
(j Salicltll (jj^j^JI I JL^j i_3ljJx.VI fiu Ji3j . (jl i niVI fj^S (_gjjjJI DNA ^_j^ aa. 
pUajJal l_i$LuiLi xj£> «!La Jjt liilJLi jl£j i 1982 ale flJLstUI CjLV^II jj£ 
(_3 "LoLiill j La3 4j>JLto j_3 liil JS' 3 fljj la 1 1 oJLA cl^a JlJ-"i i nl JLSj .CjLujsJI 
(_gjjl j_«_(JI (jj_oj_a /y^ ^_)— 2 * 1 1 «Lajjj 3jLc S^Lill j'^" jyJULj^ (jLcujVI 
. aI^3 2| SJLv (_y3 ' la a> ," a jjfc Lo 3j^jjjLLaJI SjJLlI ojj-iaJ 
4_3_<j_LJ1 (jj_oj_<k ^^3 (j^a-SJJI I Jlj* r^Lc (_y3 3j>_uJ,I 2 2jj LaJI Lljl£ Ji3j 
SjJljI (j_a /)^a I se j uJLI (j^aj^JI 1 Ju^ ^ya I '^* * ^4-ul (J-ASjI (J^LiJl p I la c I 
(J_aLi f»l-C SjJi, r-^LtJI /jX. J" i n_i (jlS j^ il (jSLIj i^^jJ,! q^jlaI 4j^_ijJj-aJI 
» A"j rtj j ^ , ..^ j ^ | jj^j i I ljQJc ■"■ ijA i <i<%~*- (jJI^*. £yi ^j^'-^" mXI (j^a^jl (_y^ 

Jtcl I nil II i Lj^jSLJI (jJI (j^oj^JI I JL^J g"l(U (j^->JI (J2J (jl I 'I mi Vj i ^.jtK"ll 
.«_ujj>JI (JjLlLo (_y3 <tl*jaJJ (j^aj^JI I Jui TrLlJl Sjuj (_y^ Ij-J^" 

(jj^^jjJVIj . 2^jjUtl o j^j ((Interferon)) (Jj^j3^IjVI rLil (_y3 *LiLl!I ^ 
»l oUII jJ£L*jj .CjLjij^^-LilLi ' -i I us3 (_ T J-II u^LiJI (_y3 cbLjJLLaJ ^j^j (j^jjjj 
(Ji-lj (jliaj i nil A j 1 1 ii 1,1 CjLj<j^_LiII ^jISj 3_ojLaA » j'-^"" "J (jj|j-j3^LiVI (jl 
<Llo£ 3JI liaJ IjJaJ jtlaLS (JS. i"i J l*U j "-IiLjjI (j-a lj.iS.oTiJ (<sJ -i J iS Ij i Lj^LiJI 



128 



6-ul jjJI JjolgaJI 

pLijjVj iajJI Lj^Li. u^^\-ir"i »Li I gjlg J j , ^ -^ 1 1 (jSL«j (_jjJI ijj^^jJs^ijVI 

da A I ' (JS mi t 'UiJLCj 

(j-c *-Hij jJa jl i2_<JL>JI 3lj-L> Sj^vjII DNA mJjijJJI ^ i--11 21 miImi ^ 

pi U'al 2_2j^l3 jt_Lflj JuSj . 2_oljj i— il j i n^/ CjLujsJI Jl>-? ^& La ,_)!>. -3^>-J 
J ' '"*"' ".' (lAj • M-'- a (_>^alsejJlj (_p3lj^2l ojui (JlLo /T^Lc (_y3 V . 2j i ■■ a CjLuj>JI 
J j a "' jJs (_L) ij^Iolj-a'i/l ?-^-C (_, I r L^vLso JiJt£. 2 Sjj la 1 I ojufc a I jj-"i i ul 
2J£L.io Ja. ^yk: dil jj JlClLuJJ ^l^-pJIj (jyjLuJ! r^lJV! S^Ljj ^ >1 ijuma 
^ylusVl (jAajsJI r-hjl ^yfl }Ll3 LjpSLJI C^oOicI^I JJ3j ./oJUJI ^ siloill 
(j-OjMjjJ! IjLjfc a JlJ-"i i uJj iCjLuj>JI pi t— "al 4_2jj_Lij «(j\Jj^_i» j<u-uU i— 2j^_*Jll 
lj-SL«-! dUj-ij i2_lj>JI CjLljLSLII ,M i n-v| yi 2_uj!ijjJI CjLujjijjJI *Lb ,«£ 

. 4_i_ojLi_U «IJlC cLal Jl^tIi ul 
^j'~ i a. 2 1 mi I mi ,j-o I jj'a <_!^iijj,l CjLujsJI <_yi-*J pi tajSL (^SLaj iil!ji£ 
(_^fl ^jjjJI (jja i »JI 2 I mi 1 mi ^1 Lglojj iCjLjLuJI (_>ii*J ^ i£$jJJI DNA 
Lc-a iLaSj Lcjj J .><ai SJjJl>- CjV^Li-u r-LiJlj pj-i-ll <j-Uju>o i(_£_^>-i CjuLu 
(2yi i n">o (j3 (jAiuil j^"j tiilJ^.^^JkLtJI \l , ^"aVI juu>j ^Ir ojj! (j h^*'h < a 

2_i_4^ SjLjj fj I r Jl^.1 i nl jls (_yjJI ' - I l~t 2_coL>- L^jjLjj ji cjLuj>JI ^j^* j 

J_a^t£_!l I Jlj* a! JlJi- "i i ill (j-SLa-i JljJlJ-CJ iSjjJI ^jjiitj j^^c T^jLlII J^eSLII 
(_,!£. Ij-JJ^ Jl^.1 mm iii Lxjj ^yli-l jJI J}I^I».VI CjVT t-fljlje-oj Clljlj nil! bj^J 

d"l ^" , ,, rtj jja>luj| i f t\l j" , ,.l ^iajuv 
}Lt£Lui^5 (jSUil ,j-a <Lj| (jAjljJI i£h£ *<JL>JLl I jufc (^a j<nll Jjjbv Vj 
(j_a el m_tAJU|j SjJLlII (jJutJll (_^o^La-"n ul »_;l^" i aJ Lj^jSLJI (j^ plj- 1 ' ?T'-"1 
I j"l , ,^.^. ^ ( jjjSij (_,i^. ajjiill L^J CjuLuJI (j-o plj-il 7T"Jlj i«Lu2 (JJJ ^i>-^' 
Jijljji!! (_)Aj J («-C.jJ .2j^pJI (j_o pjj (_gi ( _ T 3 I goc Ijj l*UJj j^La-ij i4j-oL>JI 
SjLclj iCjLujsJI pi U'.al (Jj^is (j^ *ri J 'jLj^' '"'I flxaaJI (jAitJ (_L3j (j^ «Ul3jjJ,I 

1 _yia-«-i (j-o dj^^^-^ <j-° '-^Lu* (jLa iDNA (_gjj_iJ! ( _ > ii^j>JI (Jj^^Lu Jj^ i""t 

4j| M^tjrlll jLCa^/l dJJj jL^k:VI ^ JLxlj LaJtJ^: 2j^U- tSjL^JI L^sejLIi 

oJlj* (_p-l Q>^d 'J 1 ^ i«Liotflj (jLjijVI [^ 'l-4-«-o ^I^H;!-*^ CjIJl>-I (jSL<Ji,l (j-o 

. 4_»_a->-Lj (j;^ i ii i Tl (j-o-t^Jl (] ■ ^"" ■■ c ^k. j-jla^v ^31 * jjLstlUl 
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cluOLlSjl <k£J 

(j-o ^^clieJjl (JSLtuJI Cjujix-o (_>^utj (j2-b lillij k_!jJLo j-^ J-»-l jL^ (_j-l| 

jLaJI (jl (_>iufcjJi.l »(_, intlj .(-ijjJLI j-lc (jjlil! jt-ill pUtJ (jJJ t_ijjJl! jLiJI 

.pUc-JI (jiv 2jll«* -•! j"M J>JJX_^J JL>JI (_yfl Jj^' J^ll dj.O» <— CLuTl^l (jJlltll 

(_i J^jj l5 j-ll t(_gjyaJl RNA ^_j^ »a» (jl 3jjjjtlll oJl^j Ij^Ls (j-o r*i"n u| Ju3j 

(jlj '(jlj-tlj 5_^_j^i»Ji_j 4-S-Ltim aj A ,", 1 1 Jj^^eJ (_gjjl j-& ijJj^l jLi!l pLje-i 

. JU-JI (^3 3j^>JI "J-* < ! i "^ '(jyJL\ll j' 1 -^" pLsti (jyJI 4l2j ->>==-« 

3j_iJ»JI (Jii (jSlxj 4JI /-it" (_5-4^ i 3 * a J~ eA-*- 1 '^ri-^J -iL*jT ^-i^ 1 ?-^' oJ^-Ij 
La (_L3-b (<u i4JL2JI jsJjlj (jl » jlaj i uJ til! jijj <J^^! -^^4^^ 03^ J^*"** Aj^ lj-° 
3j_jJ»JI pjj (_,-3 ^S^ti) (jl (J^Uj Lul (_ T i»3 till j£ . S^iiSUI ^yJI ^j-ujjj (_y3 
«l_LiIlJLll (_,i^. Sj loj mil 4 Iji njjl (_yji Ojui (jjSj JiJSj ijjJ^i-^U I Jj^* ' (_7^-!l 
Vj . CiLaj I < Uj 3j_iiJI (jj« G^iJ- 1 lS 1 -*-" J' Jl ^4 ■*" 3 * * "** ' 0' J^ J mmII (j-a 
dl! j£ i dl 'j'a 1 1 la 2^ (_gjljVI i_xJL>JI I jui JJ£. <_)jLajJI ojui Sjj Laj. j i aj 2j 
JiJ3 (_ylll 2 'j i a 2 1 1 julL f. Uaj- Z I (jc 7!LJ-b (_£ JJI J-&J ' I J ' " lS-^L)!^-" i t^^?^' 
,>.^ja dojIJLa (jS-a-i V (jjij^jjlll (j-o pjJ J I ijjLiia u^jSj (JjjSj (_yJI i_£-ij3 
^j j 2 1 1 (jia^LJ /c_« ^1 (j_a ^-J-I& Cj_xId^ 1 Jl^JJ i«U_<iSLj (J[^ i m ill ( j_u_L>JI (_ T i^. 
jLi^pj-u 21 1 (jS-4-i (_ 7 ^-ll tj-"^- 1 L2-1. 1 J Jl^Ij-2J1 ^j^* > Llt- t - i iajj 4Cj^?e_ul i>jLjfc (_ T J^ 

.<_jjLajJI ojui *lj^>-l j^. L$j 

1;>^> 1 n -v «L«J j<s_L«-jj (jl Liv (jLtuJ^/l pi Laxi "I (_L* t(J»l 1 n"n (jl (jVI LlIj 

Llil (j_o I JUJl^j. LjLj tljlr ?""'\' j»l » alJU (<si«JI dlli «LlLc ^^jljjji (_L*J 



SO 



i»0«Jfli* M 



i Jlj3.Vl cjIc.1 ^yfl 3jl>.!j 3-jJitJ (>>JI (jjl^tl 3Lp- 

V Jl^vIj i_IJ I I ril— J L*LI j J^-«-J 3 <a_JLJ1 «LlLa£. IJljJ jOJ 

■*! i ..*>VI i^& d j ■ a -^ I I «L<iaj^jJI 4_lL>- IJljUS ij_uuj 
( _ T 3 (J^l£L!l (_ T ^>JI (^^-" (jj>"j yj». CjIj_oj CjIj-o 

7T I IlL-LJ (jjj^ls (j-C liLIij l3_«jLl 3JSJi-> ->! , ,. n jV| 

i Li^i t3^-° ct^' ^-Sj^JW dna SjjjjJi ^Luv^i 

<^a- i n tal i M'^-a (jjjjjtj j-o^l 3_jL^j (J £ jajj (_yi>- 
3_lUx. (^ j <\~ 1 n~ (_gv>. 2(1 2_pJI Lj}L>JI (_)-aJtJ (jl 

(2^c 1 ^aj" (Jill (_^>JI (2>jISLII ij^li- 5_l2jj 2JjL2J,Li 

.«Li_JI (J^lSILo (2plSjl 7c • • oj LoJ_t£. ->! 1 "^ 'VI 



SI 



cluOLlSJI <k£J 

pljj^/l 0J-& Jal mi'i (^ <_*j^JLll i_3^L>JI di!j Jilo JJ-JJ 7tJ^alj i -u i ii i_Lll_La 

J_oL*J! L*ili (j£, iit--je_i.il «Lxi__!l (_>--j-j (_>_3j-4_-I I I ji_- «_a_i j-3j . Lj^L>JI jj-o 
Lj^i_>JI ,j_o L^JjLjj /-ia j i njlj 3jJ.j ^ii_> i L_bj l_p__ Li i3_uL_JI Lj^L>JI _-i-- 

cjL__iIj_)JI j> jufc ci-lu L<s__r i(_-->-II (2>j---II (j-o L^j-SjJiJ jl 3_pJI 3_lL>JI fj-b L^J 

Cjji-jj Ijl x_jL__J,I aI i a-i-VI _-i-- L^JjJlS (_y3 4jI mi"* 3_pJI Lj^LiJI J-J-*>- jl 

I j_» <JiiLjJi! (j^Lol jjsj . L^j 3Ja-pJJ 3j^II ^s 3 < i nUIl i aaUaJI (jAju L^J 

^^lllj idJLlLJI «LuLjJI U^LiJI (_)-aJtJ (Jjjj>o aj LoJii£. 4-J »c "jj i^aJ ( _ > IajjiJI 
(jl i L^-Ji j 1*1 I g-Llj Ji-j£.l (_yjJI U^LiJI oJLA jj'**.' D' ' '-"" (JJ"-AJi-U ^cj-^'j 

/_i ( _ > ^>L>- *(_ t j~j <i2_l2j>JI /_^ ijJLufc (j^»jJ «ul ii_jjLjtlII oAjfc CjlLji jusj 

Lua^a sej U^L>JI (Jjsi ( _ t j* *> ■ i a -- 1 1 4-jiajjjJI tuli >-*JJ (Jj "* "-*~-'. I 4_iiajjj]l 
L^jIjj (^^ (Jju>o 4-l>- 4_lL>- (_p (jl 3-iL»£ "jj ua-l CjjjjI Lo i/_aj| (jjlSJI ( _ T 3 
(ji_L>JI «LlL>- "Ijj I jl t- ' c?-^' «LlL^52| «LuIj^JI i " 1 1 a • a 1 1 a Cj Lo-lLcJ 1 (_>oAj 
jJl>- (JA «L2_ij3j 7ljIjjIi (_,i^- t_ ijLjtll! ojuk ^j'-*.' "-^^i?-^' J^J 'Pj^' '"*-* Lr^ 
(Jjj>o j^jjJI jl a I ■ "" |V ^^ (_j^- M-! *J^ "^ 4^*- (j-° 03^-^ Ct^J 'Jl3^*^' '- J '-P 

J <>.al jjj ■» ,>."lj i«LiliJtA d_ul ji JoLjijI i_!jLjtlII j>JLA ( _ T 3 AjiielL-ulj 
1 Jl-L^JI j^>- CjLlJ (j^-^ - ^4^ (j"'JV L?'-' L " J^-^J' j^^ <j^ J-* 'JaLjj'j'^l oJut 
oJlj* (jjj (jl (_3-J->- '(J-Jl-4 J S, i"i t j_«_iJ! ^^Jl j_^j>JI Ja 1 "j II Ijtjfc ^-3^ J^J 
(J^L>- 3j_o (ji_il_<i3 ' a c 1 1 *-~ Ji^ iSjLc j^iJj V (_yjJI tcjIj-iSJ! jl CjLcLlajJI 
Ji^ JlJ^JI j>~- O*^ j' lt^ 'SJljj^II 4_i^tl!l eJJt (Jj3j .Jaia Lajj jjj ''■"' 
(_3jjJaJI l1^j>o sL<ijLJj 4_cSLji CjjI£ 4j-aL>- 4_iSLuISLlo Lj^UkJI aJJt ( _^ (jl^ 3 ' 
2jlor 7-Llulo jji Ji^tl j^»- <jjJ jl 3J-&J Jj^ ''Vj .CjLjJLi 5Ja-jjJ I 4j^L«JI 
(_yi )«_ci5jj U^LiJI (j-o pjj (_gl (jlj i«LloU U^L>- i_^\ 4-qLji U^L>- (j-o (J^ejJI 
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.(JL>JI ( _ T 3 ^poJbj j-a-b (jl » j^-" i "J i4-jjj/Ll1,! i— aj^IiJI C^o da i uJJl I J-& 
' LgJ I jj-»- (jj-l 9tJ-L<3J j<si£ idJJ ji (J-ujJ j-a ^1 (jl Jjlj La-iS -» Jaj| JL3j 
i_L!l_L<fc (jl dJJJL^ g '^~1 Jj ij-a-LlI ^yJI (jjiLliaJI i^jLjj^ Lj>ii- *-3jJ }lla 

(j-jLSJ! j_a-i (jl L*LI!i (_p ( _ 3 _l*jj J i^jtl U^L>- 4j-o^L>- (JiLo i4-Lal£ Sja i aJ 

jt if.\-X\ J-2>J Jl ftl JlJLII 3j-2j i_p-o 3jLl«Ji,l i Sjj la 1 1 i La 2^ » i^aiej V (_^>JI 

' La ifu ' 1 1 ^J^U >(_5-<i (_p (J^lS » i^ajej 4_cSLIj i4jj-uLlU 3jIjj>JI jl ^j ilaJI .^a-»-J 

■ 5-uLj-a-iSJI CjLlj^j>J! (j-a <3_ujla S^^a^J, ' La •• 1 1 jl 

aIjjI «L!Lufc (_ T l^. J J LaJ (_yJ-Jlj iCjuLjJI (_)-aJtJ ( _ T 3 uLl>-I Cijbo (_ 7 ^JI SiLcuJI 
(_yi uL>-uLa LcLajjl (JlLx-i L$JI (_5-l^- J-&I3I3JI aJJt Oj i i.aj .(JK i"i2l SjJutLa 
l-jI uajjjlll sljjv'i/l fja Lj>L>JI al miul ^ykL^iiJj^ylll 2 La ■'■■ '< 1 1 jljJU j^£>J 

l(_gij_!l IjLji <Lxj^i (j-L^ (JjJ ct-^' Jlj^Ij mi tl ^j'— «-l ijjLcjij .i»ljj2l 0Jl$J 

di^tla (JS, i~i j CjJlC.L-u iaIjj^I ojuijj-a C^vjJelL-ul (_^II CjLi^a^LiJI ^j a » ■ a 

cj|_ca^L>JI j>j_<k (jl (_jJI j j mi j !_«-« jj^>JI cjLaJ jJ->- oLcLLia j^j cy-^- 

ali-i, (_j_3 (j-SLai JLSj . b^L>JI ->! i ..5\V 2 La lLII I J^IjjiJI (jiutj (_,lr (^jILso 
(j^a (jjSJb ^Lol£ uLu /-.LajLlJ S^^flJll sLuLjJI U^L>JI (_)-aJtJ Jjjjso t_!jLstlII 
.4_lL^3 2| (jl-oJI 4_lL>- ( _ t j* u^L>JI ojui tjLij ijjjaj jLxjj 3'jj'j 3 "-"J J*^ 
j-j-j^ jJ^S (_,lr (jJ^-ol (J-oi^ CjLj ^jJI 2j^L«J! 2_jliJ| j^ 2 A^r ^^Jjijj 
1 1 j » aj ^ (jl^ I -1 j ^ ct^' d>J^-" cr^ 2_jli. J^ jjl Lt^lo Jj'i/! .2jo i^^/l (j^ 

(j^ (_)-«^>0 L^JT (_^l l(_y>. (jjK (jJ^SLU 2_0J^U| LllLajil,! J^Ul^- (_yl£. (^JJ^J 

«Lu!jjJI '"" ajjaJI (J^^eJ (_£J-!I iDNA (_gj|j_(JI ^j^ ^-.tl (jjtij L^j La jjji jjs^jZ 
4_lL>JI (ji-i_xjjax. j^i jjij-^^jQil j-o^lj <Lj-LtaJm «LiiaJaaJI /_^ '^J^ (_r^ 
^Jj^lolSLLaJlaJUfcJSaljLSejjjib L4J 7r a 1 uJ V c-jLu-u^l (j-a i. , ,j , „1 i2j^L«JI 
H ' 1 "".' ct-^' (JjL-ujJI £yi JjjL^tA JJi^. (Jl o»"u iiu . u^a L^J ^r i uj La-ilj 1 1 Jj a 
. L^jJI SJS'jJ.I 2 AjtAjtl j_a , U^'a (jjjjj iDNA mJjjjJI ^^ >|-wll 
J£La i^^-JI (jSKJ! lIki-v J>"iJ (jll! (JjLaJI alLalJI ^JJ^a ^^k: liijj JjtJJ 
J <t1 1 11" 2 iCjLa^mij dlLa-iLjiJI (j^j^La ( _ 7 i^. L^jljli^-! («i-j <>>> 1 nv ( _ T 3 4_lL>- 
I Jb>- Ij j jS" Uj^>- (jl (_gl 1 L^jLQj^aJeJ x_a 1 . 1 nLuJ (_£JJI I J '■ a ^^al^LII j JLaJI V! 



JJ 



LuxAJI {ksJ 

d ,^. ,^.^."1 1 Lj^LiJI ojui [^ ." La » a /. 2 u DNA (_gjjjJI ^j^ «->JI CjLLl>- (j-o 

I jt T- I (_ ? J-!I (JjL-ujJI ( _ t 3 4-11 mi" Jljji^JI U^L>- .-J-*^- (jl 1-dJji I Jui ( _ T JJ>JJ 
Vj 1 1 J'" J£ L^-a JlJ-"i i n~ (_ylll (JjL-ujJI p^j (^ ' t- <& ' M"V> I j 'X Ij i LaLftJ 

^ j i a *- 1 1 «LiiajjjJI (j^-ij SjjLjlII Juji^JI 4_lL>- (j-lj ^^j-uLjj 2 1 i_2^L>JI f-2jj 

■ La i "J L$_i tLa-iJe-i (j-\_L>JI 4-j_Lje_3 < I i J ' a (_p_i Lka-pJJ da i ujJI 4»_hU ,_ii 

mJJlI! juLgJI j^>- (j^J (Jjl=ejjj .cjLjJ! (^^ ajjjjijjjVI jojjiu i_2jjj (_^oL>- 

4_lSLjajSJ| CjLjSjJ.1 (jiaJ i i_^^- LSj-^i *^' "^"J iCjLjJI £}\J£*- «L<l£. mJ J-*^J 
l_p-o jljJ,! oJui ^j^»_' J '^Q (<uj i«_iLijJi,l al ■ lub^l 1 U^LiJI f-3-i ,* ^ ' ""' L?-"' 
d!U^oj^JI» joj-uI I g^lc (jlLsIj « UjJJ (JrH^ (^LJJ" Ji (n'lj'n i ill (Jjjjl (j a i a. )) 

.«4_uLuJI 



^ 


CH2 - CO 


OH 


k 


A,/ 



II 
C6H5NH - C - NH - C6H5 




ii 




I'lllll 


ul JjJ-Jl u^-i o->- 


Ld^Jt^c^ 1 -" 



dl! jjj i Li^JLLoij (j\-£jX\ jJJui (j-u i_xji^lll /_^ 4_iLfu3 liJLLa J^-jj 2j 
«Lj_L>JI (J^>-lj Cj L1j_^>J I aJJb L$J (Jjjjij (_,J-1I «LSj^LaJI ^1 (Jj^ajjJI c-uu^aJ 

us j-jIjjXI aI loSjVI ^yJI 3_pJI 2uL>JI j^jj oL£jJ,I ojla jl f<si:jj • 4-pJI 

<J1)Lj£jJ,I ojui 4-1 «-3j3 (_g JJI <—ijli n^/1 Jjlj <-3j-«J /<sJ 4JI VI iCjLjLjJ! u^*j 
(_j\r J-sjij /_A J.* (jVI (_yl»- <-3jJ>J V liil J^ • I flLal "■' S^l <"m ul ^jJI diLujsJI 

(_j_!l Mjjjj '"'." C I fl-lll £y> A I miImi CJJJL>- (^i I ii I nTt jl iSjjiLiA CjLujsJI 

.j^"^I 4jL$J (_5 (jlajJLlI I jtjfc 
1 1 glor (^ 3_uLlII CjLj^oj^JI Jl£.I i n"t (_yl!l <J1iLj^jJi,I £yi j^i-l p^J liJLijij 
jo-uLi CjLijJ,! ojui i_3jjijj iMj^LiJI aI ■ g-S-l VI 4-J t~ [^ (Ji-jLjj V I J '^ ^J 
LkJ^>-j Jj^. 4_uLjJI Cju^oj^JI JaLioJ Qji J^fi L^J^ " S J 1 ia » 1 1 CjLijJll)) 



SI 



' " 1 1 2 1 a> <_ T 1^ ^£^ise-i La L^_Laj t (< (J^ILu LI I >> J " yjj" ± *)J LaaJI)) <JlL« gjj i "Sj)j Jl^JI 

^JlJI <il£j j" j < nl /)ja »>■ ^ i nS^-Li^jj^il ^_jLu - 4 :2» ( cl^_a <JlL« «Lu_u1Jlj_u 

3j I La] I i_)l Mif VI S^LjI ^^3 lj-u$ AjLJr". ulj « .} - 4 :2» /<u-uLj LUajf <-2j-»;J 
«_3J (_, I f 3_oLc 2 a-ia-j Jig. I . n"t j_«_il! "L^JJ jljil (jl ■ U ^ M 1 1 ,j_aj 
<j\jj^_jj| (j_o pj-J-II tiLIi 3_caLi. i3_pJI 3_lL>JI fjJs (j-Gj^jJI (jjjJitj 4jLiC 
(j-Gjj^II /cj-uU 3jLc i_2jju (_g jJlj iaJL^JI jl (Jjljtl!l CjLlLjjlI u^sjjCu V (_g JJI 
.(_jj>JI (JjlSLII JS-J-A ?Lb (^ a JlJ-"i i iMj ^^jj^lll 
lOLill ^ 3_caL>. 3_cSLal ^ VI a\ . ..SAU 2 U ,':, '. 1 1 _>|jj,| ojjfc Jbj-JJ Vj 

«-3j3 (_yjJI (_3-*j iA>jj-ujjiJV! jojj/u i_aj^jti,lj (ji_L>JLi aa^pJ,! * ± < "■"! cr^J 
.*-jLXLU aLcu^jVI ^1 (j-<_L>JI u^L>-j tL-iajJl I d ' *~*jj ; 1 1 
i«_iLnll *l ■ ..s'.VI S^UjiJ 3_jjLuijSL!I 3jii! ^LiJI I ; ^ j'a ^j^. ( j_a /&£.jJLij 

i(_jj>JI (jjlSLlI (Ji-l-i 3-4-Ltl ' " ' I i la I a L^J (Jjjjj (_jJ-!l < *t!^t! j ^t!^'4 Ll^jj-o ^J^-J 
^i I g-LU: J j t^ajj I <u (_ylll «LlIjVI /jjQill (jl (JjJLSojlj ?L«JL«JI (j-o Ij-Jji (jLa 

.2_^|^pJ| iSJLwiJ S^uJLi ,3 jjU~.lt tiilJ^T^Laj iS.uLJI LAUJI JUco 

aJJt i"m a i nj i3_LJ|^pJ| LAL>JI (_,lf t_!jL?tlII (_>aJU ^Lt3 (Jjj^>.| JlSj 
4-j_L>- (j_o (J-aLS <jjlS (JjjSj 3JjLx_a (_yjkj ((Cloning)) «7c_<j/l_Li!Li» i—ijLjeIJI 
^j-jJI (—ijLjtlll clijjtjl JuSj . ^LL«J,I (_, i ni->JI ^jISjJI (jj^Io ^ j^c 3Jl>-Ij 

c^j^vl ( _ T J-!I I j "N j *■ " (2>c I a I" *- " IjL^o S^l^pJI Lj^L>J| |t» Cjj^jvi 
cjjLkljJI oJlj* r,n mj| S-ul^^pJI Lj>L=-JI 3JU. ^yis i3_ul_uJI Lj>L>JI ^^Lc 

_!_«_) I j . ..^' ^ ' ^*JJ .' ' 1 ^t4^- aI JlJcjj-uI j-a^ I /j (Jala I jJL3 . 4JJLJI I j'.'J* '^.' 
Lj^L>- l j H a A j I a. (_gl (j_o (_£^>-i Slj-i-J tlLIi ' JL - ,L T , CjJJUIj ul (_yjJI L^jljJ p-j-i 

.4itxjL(J jljj.1 J mjJI 
(J_olj_«JI >_(-<a_-v (_5-Lz (_gji>o L^JI 4 i^aj^jJI 4_JL>- aI jJst'k ul ( _ T 3 i _i j i ullj 
L4J Cj^.jJ fjZJl SJjJl^JI SljjJI (jl Li^ lal m2jVI ^1 SljjJI x^jj 3_aj^U| 
(j-« ^Juul ' d La * (j.* VjU Cj La^_(_u^_aj)^SJ 1 ^j-* tj-*^ ^JlC (_ T i^. (jVI ^^Il^o 
I JLs . I j" llj] Cj_«j ( _ t jJIj a LajajJI 'LjJLJt-i ^Li^si 3ji^>-jJi,l CjLojjjj^j^SLJI 

SljJJI «LLo oJL»-l (_g jJI (jjLSLII 4 j uij >LoL? LuL? U.~,„a ,2uL>JI j>jut c^-^J 

CjJLkti .c. \l A.^tl jjjLu^ 1952 aLc t_j^LuVI I JL& AOiel^l Jl3j.3JjJL>JI 
4_lL>- 3|jj L^-l3 LliCjjj ipl< ("iVI A La i ulj J L^jIjj Cj^oJ j<sj ,c- i ^,>.ll ^ '^"JJ. 1 
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cUoAJI tsd 

- * - . I lj-*J i-dJi -J-*-? 'Lj-LiJI oJl-A Cj_«j JuSj i JljjusJI u^L>- (j-o lO^*"' 

. _a-«J_!l 4-L«lfi 4x. J ^ i '^ ' " i La c 1 j 

pjjJI pjj (_yl^. L-uL-ui JlAJJU l_!jLjtlII J>JL& 7"l^-l (jl ' JUU LftJ^ (j^^ ^J 

31^_u1 a! miLl «Lc^_*_u Q^SJi (jl t *^e-J^ t4 L^ajg-iJl A_lL>. ^^5 l£3-^' (1)-* 7" ^"^ '^* *l 

j^c jljj Vlj id_iiajjjJI 4_lL>- a I ulSjV 4_LLca2l <icj_cu]l *_o «Lu-uLlLo SjjJijsJI 
3_ij_«_i^5 JLj^jj . <ilol£ J-±£- 4-&j-<ia CjLcjI£ /tLaJI A I ut2 lis] <icj-<-u i_2^Li>-l 
CjLljJJLII ' " « I i ia jj J (j'i/ dUij iCjLujGJI ^Ir Lplj^v! JiJt£. i_)jLjti!! ojbfc 

^j^ « ' Cj_<ijj *Ljuu3j^a o^ f^ stjLlil! £>£Jj ' 1975 aLc t-j-ilj'ii! Lj^Li. u^ 
3 1 ^jj ■ 1 1 jjjJj (ji Jlj ^ia cjLujgJI Lai .di!j^ «UI (^ L^jLiaj^j jjijjj tU! 

ia2| (3->-j (j-« 4 '^JJ. ^"l^-*"! ' ) J'- :t -^' ^^^ ' " ■ 'o uaj Jui3 1 Jl^JJ i/Q^^JI i _ T 5 

oJljs SjLcl jo-3 i L^jIj-Lj j-i- 1 ij-jLS J i n -v «LlL>- (j-o SJljJl>- 3|jj (JI J j~ i nlj 
A^l f<S_<j/l_l i_2j_*J ^£j-~>-\ aI («-»-J (_5-II jl 4 J I <i-~>^ll Ail («-^>-J (_5-II 4 laaj^xJl 

Sji^vjJi,! «Lulj^JI jljj.1 (_,i^. ou^ii- (_gji>o (j-!j i3ijJjJI «LoLi «LL2ji>- 4JL^a «U 

.a^I i>Jj* ^^^ 
(_>ia_«_jj| l_<fc!j-j-a ijjjjLLII (j_o j-jjj (j-^- Mj^ 1 ?-^' "Aj* ^J ' alla-l JlSj 
j-Jl-iS La1^_) l-4_Lu ij^oLAjLj^iJ 5^_jILa ^>- il ^j^* ul LaI^jj t«L*i_iie_«j «Lu_Aj 
Jl_Lc 4_x-iaL>. 1 i ii "v Lb LLajvj t4jt-i-tlaj| (j-uj-aljj ^j-^ ^J^ ' 'J '"' (j-"LiJi (j-« 

.^jLuijVI 1 La j as a l _ J -£i I J^j;^" 1 
£|JLjl_La_o 4j- 1 nt (JJ^J (jJ t_!^L-ujl IJl^J /?jLiII (^^-" D' ,_^*J^ lj-°J 

(^ La J_Li- ilijJL*. JLCo-l cdl 'j'a i3_lL>J! <ilo i^jJLvl (_gjjl (jjLSLLI LoUJ 
Ail CjLJj_a^ji ^31 (_gjJJ V IjLvl jjl Lii iSljJjl (Jii sLul 4_uljjJI (JaIjjiJI 
C<-<-iJ3j (_5-J-II 4_LaLiII «LlL>JI (_ 7 ^Lc UJJJjiij sL2j^iaj 3-oL»JI I j"-» Laj SijJijJI 

^1 ^IjjsVlj SLpJI S^Iaj ^h^l <_aMli.l jjf iiLi V till j£ . L^a^j ^ 
cjLLjLSLII oJlj* (jij oLs^Li. cjjJl>- ^^a I << < .. tjj'C" . n j-ILJ! (^jLSLII 1^1 >LSj 



$6 



^_3 CjLljLSLII tcj-uLcj f^S i— ijli ub?l I jui x 1 1 aj JiJSj ■<— ijli ii^/l I Jl^j S^oLcJI 

.4-jlljJI «ljJLll 3-ajl Ja. 

SSJlJJLsJI glj- i n ill /_^ L&jljjl "-j-^cJ (_j-^' SJljj>JI '"'I d-i^aJI jj ^j i •■ (_g JJI (j-*3 

^^.jj&JJI ji i"ill (J-Aj i34glaj|j 4_uJ2 1 J3J-II (j-a J uaj&] 4_l«Jl*JI 2^j £,.tl Jjij 

IJl^j tjl 1 n tVI 7c_<jiLlj tJjSji 11 (J-<kJ ilj-4^-21 jl Jijjji2| ji i"ill (j-o J i>»al 

1 » L<.a_-»- 4-uLcuJ^lj (_gj mi j II (jjiLsJI tcJLgo ( _ t 3 ij^A- ' o! "Jjl**3ll 

Ijlj* uj-s qj I *-i o^j^' *LJl«JI (jjijij (_a^Iaj (_yl!l cjVjI i n"ll (_,.& oju* 

•" feig (j LaJU I "I Lxjjj l(j^' lt-^*" ^j^Li < — 't . 1 W iJlJ ?° f -' C7-^'j (JW 1 *' 

. juVi ^1 l^c ibu.yi 
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(j-o (jLa i3jl>.Ij «LlL>. (j-o (_^>JI i2>^^-" uj^ 'M 
(jjKJI 104! Sj^pJI JLax.^! j-j-«->- f<Cu (ji jJa^lU 

(j_o 3j_j-j£ <icjji5t-a (j-« cy^*^' d^^-" (jj^ '- 1 ! '- ' 
cill—La (jjSij (jl (_gjj^jiaJI (j-° "*• J ■ «aj 4Jl3 1 U^LiJI 
(j-u (jj 1 nultj U^L>JI ojui (j^_i (J I '""'"I La 4JLu-uj 
^LlaJiiJLufctJjSLjtjIdiJa^ Ja Vj i3^tkil I j aSI taj 
(j-u ^ dJUJj I CjL<>-lICJ1j CjI^jJJ,! (J-2-b 7r 1 uj (j^jli. 

(jl JLa_t3 iU^UkJI (jj« (j-U^Lo ,j-o L&.M 1 n-vj (JjSjj 
£yl 4_uLu»jSL!I jljj.1 (J-S-Lj tt 1 uJ LLl«-o L^LP liJLui 
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cluOLlSJI <>jil 

(j-o jjilSLi i a i ajj j-tb (Jj i LJLlo LoLkaj Cju^aj^JLi (_J-«-»JI ALku Jju 2j 
(j2 dJJij <j-la£ Jljv (Jr l\ J » a II -^ taJ Ailisj Vjl _<^J3 k—j^jjuMj (__>^ajLHjJI 
(__r-ij>. AjJI (Jj^a_o (_,-3 (j 1 U M (jl Jj V OjJL!l (_£Jl»-I "jj-^J (_£JJ1 OJ- ^-^-" 
ajJI L$j (_gj i ii j (__.il! 3x.jjjJI (jLa dlli lr j i4J3ljufcl ^yJ! J i*aj (ji »^U~ ,„j 
2 J tfp i ii ->JI ( _ T 3 (jj^j^JI L#J (_J-«J>J (_^\ &Cj i nil 3.}jL5e_a JJJJU p i n-»Jl (J& 

ajJI L$j (JjjsjGj cr-*-" ic^jjJI ^^i^. (jj^j^JI Jac 3^.j_<ji jj_P (ji LjLiL ij^xj 

.^! ^KJt jl^v J>U 

SJLjjJI l*1Jj ji njj^j^JI L*U!i (jLa i(j\jjjJI (_y3j i(jl i n'tVl (_y3 & i n-»JI sUtJi 

(j_o SjJLS sLiaJLJl J_*J VI L$3Jui Ly l\ J '^" (jj Q^oj^JI dl!j I^Iqtcj (_7J-!I 

(j_« I g J a jj-^- 1 (_t-^' I J_L« (jiJJ ) m£ (j-* ' Jj-^-J La ^jl\ fj t^J (j_«jj1 

(jljj j_iSul2 iCju^oj^JLi (Jx-«JI ALLaj ( _ T 3 J-^JJ l -r x Tt £ - •'J-* tl>' L ^-"/ 2j . jJjlII 
j_laLje_o LgJLc /?-J-i3 CjI Jl>.| I Jj*> CjJijso (jl (jSLxJ SJj^la 'Lu-oj 3>^ J-f 1 "^ 
- 1 la I * J_«_*_ll <_jj_lC (j_o j^i-T l - r ^!-C <_l3L_ i_Aj .^^jsJI _jjl£Ll! I JL^J 3 j i ii'iILj 
(j^aj^JI (jl ( _ 3 _ulaj itfLsoVI JJi^tA j_lC SjLc (JjSj a! IA;II | ______ ^___ iCjUt^o^JI 

i Lujla ul£La Ju^l2j jj| (jjj OjLu )«_o (j I La h ia jJI (_y3 SjJLlI (j^ j>jlj^l Jjlj 
. j-u^-i (JJ-5 ajJI L4-JI i_H-^J ct-^' (" ' "~>J' *'j-^l f-i** - ct^ 4jjLuij J-J Jj (JJ 

L^JjJ-i3J JlJJ?C_4-l L^J (J_4JLJJ «uL_uj>jl i>jL^J I OftJ I IM I n UlIq^ J-^J t^ I n*Kjl (j_« 

«_a SJLijijJI ojui (jjuLi LgLuaj (__A" l£> : *"'^' (0 in->JI ^Ij^vl «LlSj (jl JJ^- i^LjJI 
L^JLij (JjkLjcjJI (_p Lglflil *_-~ i ' ajJCj-u Jj 1 L^J (J-4JU (jjj 1 1 J 1 J flj (jj 1 AjJI jL_u 
1 I J 1 "I 1 ul (_ T 3 2_> 'I ■^"al j_j£. 4 jl-T* «LjJL4J>JI oJui (jl /yj^jJaJI (j-oj -(j^J («J 
^ in 7JI «lj-^-l J-J-s-3. (^1 J" 1 - 3 ,? aJlJI (^ (j-LUl (^JJI (jj^j^JI l*Uj (JSLs 

,«U JJJJ3 V laljjjl JJJJU l<tt I HT-'llill (jj ^,111 (JjJV^I 

(_ T J3 «Ja_jJI (_p_o i(_ij_i_«JI jl (__HajL5jJI ojui (Ji«-i V ij-o^l ^ "j" - ^ (_y2j 
4 __ T lxJ I SJL-ujJ! (jjSj Lojii^. (jj^j (j 1 1 !j^u£ Ijljukl i4_l>.jIJI (»J^- jl i4^jj>JI 
4jU i 1 ^J ' ajj jl ' -^ ' ^* g 1 1 * 4 2 1 *" a jl i^aIJu «Lx-idL>- (jj_a^J1 I Ju^ L^Lft^ej 
iaj_«_«JI 4-d-i^a L^J CjI j I < II ojuk )«_L<jjaj3 tp 1 n->JI (^ (^LlajSUI (jl^J^ll 
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fulmc'UI JUL? JjLiujJI JS'iVi >n.£ 

3JL>J*I aJJti fJ& I j.'J*.' Vj i J i n-»Jl Lj^^i- (j-o (j-^J^l-i ^d-'" lil^iiiu <tii ^^Jjlaj 

>_i_a_-v ( _ T i j i"i"i '<" (_jjJI 4_pJI u^LiJI (j-o (J-u^Iaj J) I «"" (jj-oj-^JI I J 1 1 ~*-j 
4!LlJI x_a (_^>JI (jjLSj! (_J£.LflJ pj-iiaj^iJ (j I !UJ LoJ_t£. Ij-JjS J-a il I ajljcjj 

jJijJ.L> (j^l ih-kVI 3-c:j-<-o ^yJI j-o^l rLjj=j iSJUJI oJ-& ^yia i«u 31a-pJ.I 
» j t-" , aj (ji, Lu!.i j-3>" i»LaJI (_,lr 3_pJI cjLjjLSLII SjJJs q) dJLi Vj 

(_pmj 4_l1Lsjj (_g jJI 4_l»-jL>JI Cjl^pjjii! «L»j^_cuJI SjLjejj-uVI (j-jA>i i f-jlaj ' "_' 
<jj iCjLJ^oj^JI ;*l tVn J*u (_£ j-ll (_^>JI (jjLS^II 0' J^>" 0' -^ Xi .(-SjjJaJI 

\^S-^jt^ tfjt aj i '"-^ (j^- cJ^ 5ju« (_^ (_2->-jL>. ^P3-« ^^1 <uL>"( nVl » ^i-^" ' " 1 

3jUejjj,VI tf JLA«lnK~ JlSj iajJI jLu^ (ji^j^JI JLajiVSLaj^UI SjII-LJ^j 

«_o (J^LfljJI (_,i^. (_^>J' d>J^Jl Sjjiio SjLj^J 4JI ^ t _3 .' ' " I- l_P 1J- (J' Jl "' j - _5 
i4_j_3i_S «L^-jJlJ ^j a ' a ge J rt *^>-^-l pj- 1 (J-* j' ^^ JL>-jJ (jl JlJ 2i (JlS i«G_t_u 
.(JjiiSl 3 j |Q ' ^ * 4_l>-jL>J1 Cj I^j j 1 1 4juj_tuJl <LiL>" < u Ji I (J^je-J (jl » ^1-^" 1 u 'J 
(j^ i_ji^pj jji t^jOJ^ajtll jL^jsJI jajjiL S^Lc (j — 1 a ->" 1 1 jL^jsJI I Juk i_3jj>jj 
ijL^jsJI I Jl^J l^£_^ j_pju (_gJJI 'J*-! Li 1— 3jj(3 i(jl_cujVI (_y3 Lo i4_ujijjj 3Jl>-j 
./c_tu^>J1 ^1^_j*.| » u> ) wj LI 1 Jlj^ J l^j (_ t j-Ii < »l '^^ *l (j-« «Lc^_<iJ?E_a (j-«J 

CjLal 1 iilj dlSLi 3^.j_cuJ (JjL-ojJI i—iiUJe-a (Jii (_ T ^Lc L^JjJJS <^>-i>- <j-° til! Jj 
V L^Ji \-a& iSjLxil (_ 7 J-t3 JL21JI ijJLui (JjSj (ji (jj^ i4-ukl_Llo 4J3Jjj iSJljjlj 
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LuxAJI t>Jt} 



.42LkJ| £yj }Lu_l^ IjJLS VI lil!j ^ Liil^J 



p i ii ~^JLi 4 ta-i-jJ. I «lLlJI (j-° SjjI^JI «Ll>.jL>JI cjI^jJJ.1 (JLl2jjj/I jcjjj 

(_>iaju f_j£ iya <^A».~tl (j_o 4_<JLc <S->.j.} f-Lu Ly^J ' d "^"^ "*"' " y^^>- d ta i "^J. 1 
(JILa i L#J3j-*-l (_yl!l (j-o^JI r' '^"~ I (j-o Lou* Uj-*- I J <Jj 1-4-J^ (jj^j '(j'rP"'^' 
CjIj-jJ o I I Lj^LiJI oJUfc (J I j ali i "I 1 I c j . L&j-j-CJ (jiVlj (j^_«Jlj <_i_iVI 
l _ r xj±£jl\ j£j\\ fji\ i—uijj 4-U-L^ac CjLuajj(jL ujlj(JL>JI ^^3 a^2j i4_l>-jL>JI 

cjIjLJuI JLuju (JL>JI ( _ T a jj>-VI jjk (^3-2j i_£ j-" i^JLI j-*j ' (j-j- Laju> I j j . 

<&flj) taj J^ iCjIjLJuVI aJ^l Ij^ < . '.!T"" ""' (j-*^ -i JjLII jl ■~»\l ,^.ll ,M (Jji-I 

.3-uaUJI 
(2>c SjjIiL^a 7c-lu J i '•>" Sj^i jj.1 (jji^JI Lj^L>- (jl ' * - ' O' "-9 J 1 -*-?^ J 
Lj^LsJI oJlj* (j-\_i j_Jul_j_o JLuajl liJLui J^j-jJ V <til VI ,. il LacVI (Jjjia 
4-u <^«tl I j"l . >. .'t < mt-'ii ii" <jl (^jls^liaj (_^ill 4 nl"i-^J,l .ijJLlI jl <"Al .>..!! <j^jj 
A £> j i"i 4 j mij jojousju J^jvjJ.1 ^ j ■ a » 1 1 jL$J>J! (jl I Jui (_j_l»jj . L^-Lo SjijIjJI 
(j^pJuil U'*,' J "*Li a (Jl uaj| lilLiA^ njl'q ""'I'j^l'H (_gl iSj'vl i nil CjVI uajVI 
Jjjj-Ls (j^. SjLc j<uj I -1 J i-U (JLcajVI (j^-Jj l£ ^l sijjLSejilj CjJLxIlU (j-u jl 

j^a ^JIjJ-LcJI jjOj ^yj^uiJI jl-^sJI Ijl* ^ jJtl ,»>2jj .(j;j^jll jU^JI 

^yJI I g 1 1 a jj fj jJI jjfcj t(Jr >-jL>JI jjJILi (jjl iii-^VI j! i3Jtl£LU (_, 3 !"_' (_£ jJI 
5 .jIUll SjJLII jl aii^ntl SJUJI aJJt ^ jjij <4jJJ vliJi^tlll 
(j-uj (jji^JI u^L>- (j^-J j-<il-^o (Jl <^aj| -i>>-J aJiC (_y3 ( i j i nil (jlS LxjjJ 

i-sLJVI (jx SJjLfc ^IjlcI ^»-j fj^^'u iij i ii (jL? x-Us^JI I jui (jl j.* ,.-.\l ,^.ll 

^JsLSjjj Ijla <_iLi^a£.V! ojui (_>iutj cd-il MiTt (jl dl!i (jc /jiJ-b Ji^J . «Luj-aj(JI 
(_i_Llie_o (jlJ (JjjiLuJI (»J-C (_yJI x—cis^JI ljufc lS-^J^ *& lillji^ .oLsol J^ (_y3 
JJjuj J£ CT-^'j i(jjt>JI ^£lj^ (j^ Oj 'I LaJI j^IjVIj Cj Laj utXIj (j in i nLvVI 
i _i j i nl pLiIsjVI oJlj* (JlLa (jl i 'I mi Vj .SJl^>.IjJI S_lJLjJI (_y3 CjLH,! j-Luj 

tty3 JI (jSKU lajjui KLujI 

l1iLiIj_u>JI (JiLo "U Va 4_ls!jJI CjLuLdl (_yi^- 3JlC.L2JI ojui (_gj i n"t Vj 
(J^e_l3 i,jjjI_L>.VI (j_a L&j_lC. ^Ir dil j£ j j La " I j iSi la t (jl i n'tVI jl i LlL«JI 

(^JI_L& (jK i3_l*J| cjLuKJI £yi SjSIjlJI (j^Lo-VI SJLa. ^ ^^ 4J| jl>j 

SjLcl J-l£ (_gj^j_a jl j-«- (^ 3-ij uajJI CjLiajjJI J-J-«->- jj^_pJ i>L>ol Lul J 
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?i_,l___'UI JUL? JjLiujJI JS'iVi >n.£ 

.<__>! , ; ™ tl jl 4^JI jiClj^ ^J oLl^jII l_Uj JLujI 

^j-a 4_j_lx-£Uu1 '"*■ -a ■ III *_u_>- (JL-ujI ^ya «LLjjt_a «La£L>. cdLLA (jl l£JLlu 2j 
3-lLwU SjLc AJ-Sj 7C-II (jV till jj 17C-I.I J-Aj i_g_^>^' j^-4^' CJ-'l j^I 3^'j-° 
3jLc i < j •>" i ii J V J-Aj '"^1 *>_>jl_^JI CjLo^LlI,! (j-o CjLH, Sj o" i n a ' flxij <aj 
ojui (JlLo (jJI j la '»_' jjfc (Jj i(_gj^3 4jjj^laj 4-JI J '^" cy-*-" Cj Laj U 1, 1 «_ujj>J 
(_gjj| in uLlXI jljJjJI jLji>-Li tcJ,I j»j-2j (jl JJUJ . 4_j£.L<_&- 4-2j^Ja-i Cj Laj U 1,1 
4ax-ajul ' - ) I L^axll I (Jj-uj-i tCjLajUU 0JL& (j^ j~±*£ ^J-^- (jr^ *=V— iL^*- 2j 1 (j o i ^>" ) 
_J_iJI jl i_j}L__»-»JI ^Jl S_*J>UI j-«ljVl J-uj-J ij-M (j^tAJ jl ^3-ojMJI 
4 j Kll CjLojLlxII I axis J id_cvjL>JI Cjl^pjjii! aL«JI oLso^U ULlLi L&^-i£.j 

C-UL.-yTLLUJ (jl ' jll jl 'lJL^> 1 '' jU?^l J^ 11 ^ ^ ^jUll <j^j . 4-JI 3_jl^JI 

^_o jjJa >j^I (_, If J '^^ I J| VI i2 oj 1 111 3_iL^Lj<I ^yjvjUJI >ijll (^1 

. LoLxj 4 nA 1 11 r I •'■-"- VI oAjfc dulSj id_L>-jL>JI (jjij>JI .- I 1 ag 1 l j f ji Cj La j LtX I 
(_,_aj 1 LjJjJI <Jl)Lil^-pJI L ^°> (t^aj^aJejJI <L_3 (ji^lj (jU(JI (j-o J£ (Ji-4JJ 
(j-utJLa i(j-ULA ^pj-o (Jl i!t"ii 11V I JU». 1 _i1 JlC.1 lIULcI Ju3 I 1 J '" J^S i(jl 1 n'tVI 
CjL»-j_o (JLj-SXi " * CjJ^cI jJs (ji^l (jl (j^-^- (_5-3 ijijjuaJI CjL>-j^ J. 1 ''"' ' ""' 
(j-C Cj l_o jJL*J, I (j_o Lj^li IjJ^ L«-o L»-«^cj (jl I a^J (jS-x-i LdJjj j ""'j LaJI 

.(^jUJI (JLtJI 

J-cu^JI (_y3 _Gxj , il ,^.<- VI ^j| ij_a2| Jji ^i LuiDpiil (jl LlI J) i 1 n Jl^Jj 
^lll «LSj^LaJ| (jjiijb ■ 'I tag VI (_y3 Cjl i^axul J 5j " (J45 i,3j-JI i-L!^L<jiI (JlLo 

(jjLSJ Li^j tjljintl I jjt, ^jic SjLvMJj SijJ>LjVI ^ JjL-ojJ! L^j J^ijj 

i_jl!l (j^ 3iLoJ (_y3 I jll 21j| (j-UJ i(JJjl1,I ^o ' ■ 'J'^ (_y3 3jlj^>JI JLfllil (j^j 

cjjj^SJI i-Sj-Is (j-La- 1 n't JJ£. :3_JLl!l j ^Ijt^tl oa^ (^jVI 3JL>JI (^ 

.sGjIj^*- ^-^j ' » dJ^JJ(jJe 1 "_" ^.>.^tl i_ 2jJa (Jl3 ijt" *u t_iLS3 45JU i^JdiJll 
(j_a LptJjj3 ^J 2j " L_3^j_u 3j1^>J1 (jL3 i3j1^j?eJj Jl;L>- (J_uoj_a (jJjtXI (jl l_4-lj 
ijlj^SlI (^ LstJjjG Ji3 idili tLulj OjLJI i_3jJaJI ul\ ^i-LJI i_3jiaJI 
(jj£jj 11 '(jll (_y3j-«J,l i_2jJ:aJI JlJI^. (j$lx-l La (_ T 1^-I 3jIjj>JI 'L>-jJ (Ji^-J t — x rH !t ^ 
jjij 1L0L4 LLui Lui 1 la a. N 'j .< '(jHI (jx. JlJ-«-JI 1 3j-taJI JlJc^. (jSLxj La (Jjsl 
Jij_)Ji (jl Jlj^>.2l (j^ JL>- (^Li (j^-<u V i^JjII 1 _u.ita.aJI 3jlj^>- £ L>-J^ (j' 
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,(_iL2jJ| i_i^J j-Aj (_,\ i^iVI 3jlj^>JI j J '^" (_,lr i«U^ (jl^Lo (_gi fJ& 
LdJjj ij-jl!l 3-3LiJ JU^il JJ£: 3_ulill 3JUJI ^ Ij^uS" *-i^!l L-iJlJeJJ 
S^Liillj . L^jta 3_LaKJI itsLkJI jIUj ^ jjl ^LjjJI j-uj(j t_jL2ill Jj£, t-^J (j^ 
Jju Lulii J *"i i""i I J IS )j i (J <" mi 1 1 <_jL2iI! J^c (j-a «L>oLiJI 3jlj^>JI (Jj^ojj V 
(j_a Jl <" miVI ^^3 3_aLiiI! j o" i n~ ii -il agJI .}^£. ^ilajj (jl Jjlj ( _ 7 i»- itilli 
.SjjIj 3x:j-uiJ j-p»VI U-3>^> <jJj Jj^' U^>^ 
JljCL«j 2 i^-jjJI iisLil L$j (_^pj>o (_yll! 3jlj^>JI 'L>-j^ <jl ' la a- N ' I (j- ^ 
3-sLL! <_3j_L JU i°iil LJijiJ Loi ^1^ i JjtjJull i—il Sftll 3^£. Sjlj^v 2->-J-} (_,lt* 
<L>.jJ J-J>-J MjJJ'j 'OJ-9 7" ." a " l_P-° ' 'Lj-Lg.t.l 1 JlsIjJ,! Jt»-I 41a i ul^j f-pJ' 

' -i I 2 j jjju l(jU Mi't LojtJi^. L^jjIjjs. 3^j-jJ {j£- 3JL>JI aJJt ^& i_jUJI 3iLl! 

L^Jm"imiI (jl ' la a> ," j '^-^1' S^Lil J <" mi" (jl Jjlj SjIjjsJI jji^a-o LulSj lilj 

(jJI i_ajj3 j_o 3jlj^>JI (JL2jjI 4_iLic L$-i j o"i 1 n~ L4S ijjfc Lo > o"i 1 n_i ^1 JJI 

. LoLxj 4iLaiII (jj^-^* ct-^* - _>*■! 

i<Lj najtll l-sLlWI fj^S j 1 1 -jl '^^ al (_yi 2 j , , ^. . 1 1 ■•»! .^ j Ml (JLSjjI 4 j mijij 
(_^fl '"'I '^ j i II Jl SoJl 4 1 mij (>> ^yfl ij-jlll 3-aLiJ 3JLv Mj! i3-}jlill 3JUJI 
.(jjuJ.1 ■ .M^a 3JU. ^f i^jVl SJUJI 3j^JI tiJ}L-ul 

1 Vjl ^^vjLiJI ^pj-ll J-JJl-J l^^o ' ' I 1 a c » I ( _ T 3 1 " 1 1 ■ >■ ■ M I Sjj ma IJijJJ 
jjjj tLLiii (jj« (^yise-o (j^j^ -^-&>- 3^-^ aJ< ^ < ^ t T!-' J L<kJ^>-J till j Jju J 2j '"' joj 
iJj_iLS I (jo 1 L^JjJS J^-*-" jl I <j" * J .' *° J' 4-uaxH I fO^=->- 7;iili (jl (jj- 5 l5>**' 
4_ij^3L>JI ojui (jl dJUo Vj ' . 1 l^jlII Ji-I J 2 .>■ .Ml ojui I j » La 2j (_ylll 5-al 1 nil 

j'"^ Ij jl S^fljl (j-ojilj TtXI (^l 4_U_C£ULjl d '^* ' Ml Jj.co^J (jl_C_U3 J-^' ^>-p-*-* 

(_, If L^MVj L^o J-«^o (_y^ till jbj l(Jr ».jUJI ^jJXI 4j jj! m5 JJI j I Oil I 

aJlJejjjiIj 11 -Jl ua£.ls\ (_y3 '"«! JajJJl (JLSjjI i _ 7 i^- t_)jLalUI ^)^*.""'JJ"^^ J^J 
iCjLjIj_lj>JI ^\ 1 11 -v| (j-o 3_cj^_M,| ,.l i^^VI (_v^jlj t_ijLaHll aJJb (_>^utj (_5-3 
^_3 j_ifcj ' • i^a-jJI 5_iLa-"ii 11I (j\j J^^! 3j"^ tilLufc Jt^JJ ^> *LjT L^J-a (j^-JJJ 
L^jjj . ( _ t j>J! (jjLSLJI (j£, (Jj^aALa j-Aj «QjLaH<-ul (j^-ij .(_jj>JI (jjlSLII (Ji-lj 
» La aj .S^j-tjij Cjul^pJI Jl>-I (Jia JojlS i3j_&LlaJI ojtjfc LLo (jAjljJI JiuvV 
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IJlj* (jl-3 ^^Jj—cll (^^jjJ! i—ui » La3 J_t£. CjJLxj La ljui 4 j ifujj ijj-ojJI (j-o 

ji (jl^pJI ■ -ll '^"* I (j-U^jj 3j^ <-*JLufc J-^JJ "^ *JI liil jl$ Tciiajl JuSj 

1 1 -I j)« Ji ^_3 d J ; i^ajdl ^£lji,l ( _ T 3 «_2j ^ S-iagJI JjjLill ijS^^ t£)LuuVI 

AJ-23 (_,-Aj 1 1 JljJL*j ^IiS Ij I ./m/%Viji(|j,*«* (jLcujVI ( _ T 3 4-u i^«tl ^SljJ^La 

l(j-OjL>JI (j£ II ■ I ' — ■ -» T 1 Jjfcj i(jj^5jj,l 1*11 I nil (j^Jj licjjUoJ SjJL«ILo (_fljLl3^J 

(_y3 jl p >l aj^aJI ( _ T 3 4_t£. (jl JjjJI ^^ 'jrH" ' aliJc.J 2j i Lj^2j jji Lo ^ ajj 

L^j J n't Tt ( _ 7 jJI 3 ajj tall (_yi^. SJVjJJ 2 La-j i uj 4jj^>o ^jj (j! I_L& LuSLxjj 
(_gjjtJI (jl^pJI ' . i i<ac J'^>^' »l oUII (_)-a*J aL9 JlIs ii -ll <^fVI ^^3 .-.I ,>. wtl 

t^l^jlXI ^e-i g) k * *-Lu t^c^s-iis i i L^a£ 3-Aj ((Squid)) «jLl>JI » ^uu L_3gjJiXI 

*i i n -v (_i i_i I i a c » I (_>ia_«_i dlnni ^ I c CjIj_1I (j_o CjLLo 3jj<J JJ^J J-*J 



i_2j_»_i UiS (_gjlsej * La J-Aj i jj^jJ I « La ( _ 7 3 i <U '^» a JlAJ ' ■ i uajii I I Jui f-i^J 
(Jr jLij < j<ll jLjjJI Jj^sjJ O^ ^ U^y LdJJLiJ '<U^ 3jj| jJI T-^Lo'i/l (jimj t^rLc 
«_SljJI j^cjJI *Lxj ' • Lga-jJI (Ji-lj J^vjJ,l (JjLjJI (Jjj-ojj Jti^.j 3 tj j , uj 
(jj£Lj 4j^L»JI 3JL>JI /_3 4JI (j^-JJ t4_ml i n-»- «Luuj^i 3jjl J (Jj^Ja />£■ '^jL>- 
I /20 (jJI^js- (jyJI J'^*.' '^jLi-J C-majJI Ji-|j yJJ Jl^jJI ^ 3j^ <-^Luk 
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/. 1 r (_£j_u»-j 4_j| ij^-p " . ■"^•^ I Jufc (^ ^l-*-! jJI (JjI i nil (JjI^o Jux.j 
a^-u-uLjjJI CjujjI^o^j u 7 i^ 3j-a (j-G^lj^js-i J-J_)^ juhjlu ^jjj-uUjjJI CjujjI 
(Ji-I J a^-u-uLj^jJI CjLJjj? j-J&jl O^J "-^-lj^ J- ^' 0^ I ^Jj •J- =e -^' ^^ Cr^ 
^1 Jo-ljJI (j_o v-jUjj'iM a jut j mi" m V liUla i4o-jL>. d_La (_yk:! < .ir-ull 
Sdllj J»*" (jl (j-a 1 ^j-* i<ii (_gjJI Loj " _i <^>«tl jl Jo. J^Li- r-jL>J! 
CjLJj_j2 . i * '. « j-jjc ' ; ' i^ajtJI jl Ju>- (j! ij_ojI (Jji (j a » ■ 1 1 ij-k> J-2J 

i3jjjjtllu (j^-jj <j$Jj ijjjiLuiVI I jufc c?-^- SjukliiJI oJufc cjj i ii qj iajji iiLj^JI 

( _ T ^ i _i j i ii "i j ' • ua « II (Jjo. J- 56 -^-" s"- ct^I (*JJ' ""^jJI <_JUjj| S^LxisI (ji 
(J^L>J,I (j-o j_«-! L$JI i_£' l<: ^^ M^J^AS ii_u-a»Jl jl JoJ Cjujj^I ojufc ^\jIiS>-\ 
(_flJLJe_J La JJ&J " ; i LOJiJ] (Jo-l-i 3^A' (J>L >, J>' (j-JJ HytiaJI PTJ^ ' **~-'. I 
(JjJL>J,l (j-« <-^- >LjJ J-M Ji Cjujjal (JL2jjI <_o-jj (_yl!l lSJJ o i nVI .U».^.tl 3jjkLk) 

. ijjrp >£Vi jjuai ^i a^Aiai 

t^jjjj i .ir-itll jl Jo- jl (^Ic. SjlLLs 3JVj J j3 Sjjjalll i>juk j! dLi Vj 

(_ 7 J| «lo-jL>. (j_« ^>- 4J i-^- 1 ' * t i>*^' *-Lp ' '*'' L>~i f rj^' "J ^ Cju^jI jj)j_4-i 

l^jJI Laj Siill j JjLflj V liUla '4*-jL>. ^yJI djo-b (j-a jw£ V I fl ?< Ij <<ili.b 
S«l_Lo r-jjoJI (j-° ' j * * i ' J " . ' '^»ll I Jut <_ajjoo (Jo-b Cjujj^I oJujj LlL-u-aj 
4_L>-b (_j-3 ajj i nLjg-JI CjujjLj i'I i ikii ' . i uajJI (jl Jju Lu^ (j^-JJ Jul) 

" .'J fl^>-"l '^ L: ^J- .^J." J.'^ *— 'HJi' D' '— Sj-*-! (j^*-"^ 'o.'J 3^^ t r J * jLj ? 1 ^' *J-^ 
p i n->JI •» j i aj (_j^>- " .'J J^~'^ 4jJLoj (_fjj>-i CjujjI j«_o J jLjuj (jl Ja V lujjlj 
(jLfl iu uajJl lJijjuso (Jo-Ij ^Ljl^ CjJlj;e_j La juk I J_Aj i VjL«_Lo ^ i a a i 

cLjJLuj 3jJ_«_Lo l_alj_Lsl /j I C (_g^Jua_J ' _l LtajLlI (Ji-lj J^>-jJ,l AJ^i-lJJjIJuJI 

(_y3 ajji iiLj^JI CjujjLj i'I i ii <i 1 (_juJI (_,uk 4uJLvuJI i—aljiaal tfjufcj " .'J J^"'^ 
(_ylll fjjt (J-i i4_La r-j^jJI (jjs Cjujj^I ojuk «_L«j ct-^' Cj-^J ".' "»»" (Ji-lj 
jlj_al JlJx.j .4ii-lj (_jJI ' pi Lajul 77jL>- (j^a ajj i nU^Jl CjujjI i_jJLjlj ^3-23 
(Jo-lj (j^_i 4 I i<ijJ,1 4 j " *j J^tl SjjIjJI (_y3 (^o-Lioj ' ^» cJ3 (^Uju^£ jLu 

VI 3j-j! jJI (^ (_gj i .I j V jLuJI I Jut (jLa i4o-jL>-j joiaJI *Lo tjuj cjxojlII 

.SjjIjJI (^ jLjUJI (JIjujjJ iU^a Ltju£.j i4_ujla 'LAjia (_jJI 43jui/ l_Jj-oj I jl 
aJJj 4Jla ij-pJI <taLxJ Sjjj^a LiJLtil (_yJI J-jjij SjukUaJI ojufc (jl dJLfu Vj 
l^MmiVI SjljO- jOU-uU I— 2jJU 4-UJLA 'bijja (_jJI Vjl S^Lflill Sjljo. 'lo-j j ^J-i (jl 
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V 5 a I A I II ,jf ^| l( J|jJL=»VI jl JLjLL^VI (_^fl SLflLfliJ! IjLu - la & L&jJ^j 

3_«_i2 ^1 «GjLji cA^sj I jl VI I JljI L7 jLij ( j<II jLjjJI «ua j_*j V "-■-»<! 

. 4_Lut_4 
X-j-Lajtll (_lc <t*Jsl_aJI 3_uLjj^SDI 2 «■ ) ' — ■ 1 1 3j-Jo(j-a LulSj I jl CjJlscj I jLoj 

4-tL>" < nl (j I 9t uaj| JuiJ i^-A LiS «QjL) /. Sjj 1 ■■ a I t i Lajul <L)L>" < ul^-uujj u (J_& 

(jl I JL& ( _ T i«jij /yj .'J3 J4-^' Sj-ifii dij-iij 1 1 j a 4jju LijIj >- S j~ ' . i Lajtll 
^ 1^3-jJul (jlj iaIjjJI /j I c «QjLj (JJ-Sj (j^vjLiJI ^jjjiil ' . i lajtll 3-jLa-*n ul 
4_u^sL>- 4_ufuj Ajj-oLiJI ojuij ijl Jl2J,I [J& (j a 5 " Vj JJ^J V «L>oL(JI ^j; lajJI 

. aIjjJI (_yi^. 4HjIj (_5-2j3 j-pJI 3^LiI J l»" Mil 

4_uLlJI (j-° «j-^ <— ill (j-« IfV*" *i JL> *"' ' "-' "^ '"^" JJ'^* a dh°j Ct^ 5-iLa-"i i nVI 

.SjLxl^JI 
_j-5=-i ^ i a j ' 1 1 » U S3 _lS-3 . 4JLjL& CjlCj_cuJ 4j_u^dl]I ■ " 1 1 .>».'< 1 1 J 3j " dlljlS 
4-mj i ii -!e_a 4_Cj_<-u (j-&j iu LajJl (Ji-lj 3Jl>-I^JI 4_uQJI ^& \j2js ^jjj '''''* 
(j^l i n-vVI (jl <1cj_cuJI oJLA ( _ t Jl«jj i3x.LxJI (_^ I^ILajLp 72 ^l^v ^1 J tail 
ull^s*- 1_^ j^X\ (jc ^_ift ^^3-* 3^Ltu^ (_yjij itc-1,1 (_yJI ^iio JljJI (jja J 7i~ h Jl^ 
J^ I alLI ^ _■ i a » 1 1 jL^j>JI .si J<"n ill jlji2^ ^Ir Jjj Lxj) i3_uliJI (j^a 20 ^Ir I 

.(^yjsJI (jjoju ^ Uj-»-t I sLLlJI )«_a «j^uJI 
(jJI 3jIjj>JI AjvjJlJ «Ll»-jL>JI CjI^jJjJJ ' . i Lajdl 4-iLa-"i i ul 3^.jjj^jGjj 

(j'i/ l*LI jj ijIj 2 tl j .. ^i ; j .-.I ,>. j ; il JLSiJl S^jjjj ^lij dlla£ '>f^ J^>- 

4-larelJ La dllj ^Ir (JjJj J-^'j '^Lc ^l-^-^J S-i^j-jJLi (Jij i ^1 ua£.b?l 2_i i ul i n-^ 
J S j 3 JLjJ mi II Jij j I I LljJLjI (^jlajjljj LoJLi^. ijjjjjLoJI »l" Mill auI Lt-LO--v 

. L$J (j^l i n-vVI 
>LjLi I^Jl^. JiJJ (j! iS-JjUJI i_3j|jJaJI C^^o iJLxljJI i_. ir^tll »iU". ,„jj 
^j*j ^1 J '^" Ji^ 4£.j_cuJ 4_i£ cLjjjLajLJ I i ~ » I . >» . i 1 1 )<_!LuJ Jl^S ' " ' I uajJu I (j^ 
J^l 3jLc '"«! ■>■ .itl Jl 21j| 3x.jjj/ C^jl£ (jlj i3Jl»-I^JI 3_ulill yi 2 Jajj ' aJI 
Ji^ Jj V LtKj n_3j^JiJI i> jtjfc iJjjso t_xj(jj jl ' _i uajtll J£Lj Vj .jJ&j dil j (j-a 
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«L>-ljJLi 3jLc pyJL«3 3JLv (_5-*j i/yj-LtajtJl (JL&jVLi SjLc (j o i nj L*^. I <»o i a 

(jl . I 5 ~ » t I l \ H a (jLi Ju9j .«LCJJ juujd) j I i(_U>j<JI jj£, jbLLlVLl ji AjjJu ji 

(Jl *"'Al t S^tjUJ i -jl '^"~ VI ' _u i aj J^1£LII £yt 2JL>- (]^c. SjL^. JjL&jVI I jjt 

j-J-C dJJii jl Jl-«_i Laj^ ij-^-JJ (jSLJj i L^J 4_uj^u(JI . " 1 1 .>..'. 1 1 y£j\\j «_j^_tuJI 
U^ j o" ' m~ (jl *.;'•""" ""' ' ;jl La£ »l (jl LJ t~ '-^-p Jt^S iJj^UaVI C3-^- ?St 3&jLa 
2_lJLjJI (_y3 2 i a • i 100 (_,JI (J-xa-J jJs J-jL-A Jjjlaj 2j , ,^.tl ,-.l .^ . ' 1 1 Ji 
(_j-3 ( _ T IL>.j .,j}L<fcjVI jl i— <-Qjl CjLo^Lc. I j -lLc JJ-jJ (j' OJ- 5 '— ' "^ Lt" SJjlI 
J 2 ' (_^ i_ll '^ c VI j o " i n~ olj^VI ' _u i aj (_ylll SjjJLiiuJ! (JLifcjVI CjVL>- 

.SjLuJJ «L2j^iaJLi 4-j-ujaid I '"" Jj-lIII 
(_Jjj>-VI eLu-LajJ I ^SljJ,u LluL-uI (j I <Ti /_jjLajLj| JjufcjVI 2JL>- (j] jj_jjj 

. Lj^i La i_3^Li. (_£>i-l (_>^ljjjtj J-j-*j3 C3-*J lt^J-^" cJV* 1 ^' J' j 1 -^' J-*- 
(_,J! r-LLso I j Jl a ijLfcjVLj i_i I La3 V t_il La c VI (jl (j-o ro-C-j-ll o^ r J 
LsLlu Luu a j Lb I ^Jj . 3Jl;L>. 2 j ij ' a * (J-4JtJ (_^£ 5j o"t i n a ^ ■-> La * aJJL) l_A.}1 J_«l 
L$_l9 jJL_u 4_u^__. 2Jl5_j <_1 1 Laj LlL*JI (jjL-uJI (jLa iSJj^L-, 3^___J (_£^__.| (J_j-5 
«(J_ui_uJl» Ja-j] I J^'^ (jllaja L t -Lq- r - 1_£J_jju euL-. _--->J * La 3^_L_J ^yu\ < n "v. 2t 1 

. I fcLLC (_j MI<1 1 (J-4-ul (j-« CjLl« (jL-jj <<L_a1x->>> (JJLluJI (j| Jj^ * a 
t___Lj- J-4-1 (_g j-ll (JLJ^ Ul II (jl (JjjLj-uI (_5-Lc 3j_<kLlilJI J>JUfc CjJ I n^ J^J 

AjJI (ju^jji (j^a I Jui (J12jj 'lS>* ' 3-5^ LaLu «_Laj LoJlJlC cLlaJt-La jojJ «LpjJI 

(jl VI i(j^l i n-vVI (jl jLos jl (((JjjiJuJLi)) jj < i"i 1 1 «LlLc L-tJ^pj Lxjo ajJOI (_jJI 

(J^Lxjj i LlUJI (J^ ' "^ ^-^J ' "^ Sj^L^ 3_3Lulo i dl 'j' a .2 ^j^^-ll jjLLo I jbfc 

(jljj Mitl I jut (_,!£. . alj.U; ,^ ciJLufc Jl»-jj >La i4 ulIIj tdJj ■ ta -> L jl «ij_4JLt 

tLaJi^ (_y3 AjJI (jAxll (j-oseJ (jl 4_c£L«j Lillji^ i L^lS j-«-! (_ylll 2 ^ U ', 1 I ^|r jl 
.aJJl!! (_y3 (_gj-mj Jlj La AjJI jLu (jl (_yi^. JjJ Lx-« (j^l i n-^VI (jljL^a («-C.J 
H_Jjj>-I -3-5^ LsLlo )t-LaJ LoJiJlC ix_La^JI I JUk (_y3 ilajLuaJI (jl •» Laj| J^j 
(J^LloI (j' ' " II (j-° <: ^ L: ^JL>JI «Ll>-Ll!I (_y3 J-4-i ' ■ i Lac (_,ic «LS-l2j>JI (_y3 «_2j 

(j^_) t i La^tJI 1jl_A iJaJLLaJL> t^^-jvi Jj^J3 (3^-° ^-^J J-lCJ i5j_LuLL« «Lo^J1 

' . i LajtJI (_,lr jl^I^JI iJaJLLaJI I jufcj t(_,lri i nil jl ' "H 3j!*j (j^-JJ Vjjjjnll 3-aJac 

.(((JjjiJllILi)) (j^l i n-vVI (_y3 i _i 1 1 nil jji 
. U i Mal'i_a (jLVa (^ '^lLc ijaj LaJl JlLc j! . La <LajLLaJ C-cLajJI 4_i I / .-^ I JlJlCJ 
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JL^^JI ^yJI J iaj (_gjJI (j^l im-».VI jZ till jj n .ir-ull SjL^J (j-a Jjlj 4Jl£j 
(jLS jl 11— 1 1 La c »l SjL^J (j-o Ij-iLua (jLi «Ijjji id i oJls jjfc (_g^SjJ,l j—x^ajtll 

• i t-Lajul ^^3 i la i --j" ti (jLS_« (j_« 'J-^'- uo 

LLj-3 j-jjj ' fljisj iSjLjULj pjSLII A I J la 1 a I SjjjeIj Ljjj-o S2 Jj V LtKj 

I " 1 1 Lagj (jVI J;""' I "I (_j-i-)l» (Jj-Sj 3JL>JI Ojufc ( _ T 3 7C-1I (jlSj I ' J^ a lQ*' ^ 

«(Cj * iaJI ? j i^> 21 (j-* 3jLc jJLx-aj 

LoLa i^jjkVl 3>3 LaLu l^a » JaJ L& ^^lll 3JUJI dJJ3 ^1 Uj^ lilj 

«_jsljj| 1 U j , Ml 1 aiej t^lii 1 nil £[ 1 nil (]^c. LlLlII J}1 ' "^ J-^J -O^*-*^ ^1 J^?^ 
(_gjj|j j_iVI j^>-$ 4 i luj (_gJJI (j.ul i n-vVI dlljij Ljjj»i"i IJ^jJJ " ; ' iajdl (_yi^. 
(_jj| (J j La j JLSj 'o'j-* Sj-«J jj < i"i 1 1 \jJt j o"i i nj JuSj kIjJjaJuJI)) 4_lLc Jjlu > 
SjijjJI (j.3 AjJiJIj i J L " t 'W L£- i ' J -" O"! ma»Vl liili Jju IjLuj i3±oL£ 3JLl9.J 

(_g! '■ lqjlJI 4_l3 Ja-j i "^ (_£jJI (jLSLJJ ^LlII ij^-J! (j-o LoLaj (jjLu^-VI 
ijjiitx-i L^JLtlg&j LaLsj aJulJI UjJl>- Lb i ^Jj i Luj-flj aJuLJLi t j-ul i o>. 2f1 » la 2 ' ) 

oJlj* ^1 /. I c (Jju L«jo ijh m n j j-j^I j^>-j-i jl i(J-j_4_uJLi (jjjLut>.V I (jLa 

^yk: till j^ J Jjj ii .ir^tll 4_l3 (liti^ i^jdl (jLSUI ,jjs >Lt3 jJ^-aJ cljIjLiVI 
i " 1 1 La-j ' j J La-j (jl » j ^-~ i "J ' ■ ■ Lajtll ^^3 i La » • a 1 1 ( _ > Iojjijj (_gjjl (jLSUI (jl 

. 4_) «Lt-i3 L>- 4 i i i ^ r 
' . i LajJI i—upj3 (_y3 j>jjij CjjJL>- (_y3 i . i * — ■ -» 1 1 ( _ 3 JLc JaJLcaJI i' / 1 1 ""'J Vj 
' . i lajJI I Jl^J (JjjLuu^-^I SjijjlI (JjL^-i (j-° ^J^ J-i 1 ^' *J-«J J- ^' /T^l 3 -' ^jj 

dJJi (j^. ajJI p LLaJLJl j_& (_j-ul i n-*-*^! jiia (^ ^ 5,l5j>JI i _u . nil (jl jJljjj 

(JS (_jJI «IJlJlJI (J-2-Li AjJI j»j-2j Loj i ■ ■ '^»tl (j^ ^ La » ■ a /ajj (_gJJI «.j^>JI 
JX.LuuJ LiS 1 1 —J I i a c *» I tJ i\ (j^sr i nS^llj tljJLlI (J2-U Aj-flJ^^3 i/n . u->JI ^Ij^vl 

. L^lS t_j^c.jJ.I j-lc. ^Ijll SJIjjl ^^Lc 
/j I c j-J^J ct-^-" (Jjaljjul j<uil jji (j-La- 1 nSal (_y3 ^j — 2 i 1 1 (jl -» La3l Ji^j 
iSjL^-lj 3_S_l3J SjJ. ^ila jcJ.1 (j^. (j^ i ii^^? I olU^Ma t 4K ji^ttt jL^JI 
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cUoAJI JkAJ 

(jh-a- m'sVl c. I La 5 Jl (jLa ii_il .^^Vl 3JLv ^ Lai .JlAILi jJ,l i . u • ^j jls 
2 ajja ' Sj Mif (jjuii- (_yJI J • *-' JiJS 5>j^ Jjij VI (JLiJI ^1 i_g.sjj V I glc 

(jJ! lillj (^ i .j i nil *-»-jjj i La JL»- ^1 ^j^^'tl I jufc i -il '^"~ VI J^jtjjj 
1 1 Jl^v _>j-*-*-° ".'* "-"^l <.<lrl 3JLv ^ (j^==-^!AJ iiJM^l<-oVI JjLu-a (jl 

i3_ul!JI ^ 2 ■>■■'' 250 (j-II_j3» J-2-y l£JJI i^llo c..tA.^tl . ..^^ 2JL>. w *'« 

p-x^>- J-Aj i(j^^a- i nSal (j_o 4_a^»- (J!Lo dJl^" i n_t ( _ 7 £ auI 2j^Lj (_jJI r-LLxj 

. I Jl>- j^jJll^ 
3jIj^>JI 'L>-jJ f-LflJjl (jl Lo i (j J ' a » II (j-ul i n-vVI jj-a _4^JI 3-iJ>J <J^2jj 
4_uoL>- /. ■ ■^»tl jl j-^-lt cLiJLi jljjlol CjI Jl»-I (»^ i ii i m"j «l_LL»-a JjJl>- (j^. 

.j-alj 
t-jlj'i/l Ji^-I ijlia^J i_j^iSL!l JLxl aLs I jl 4J| Ji-L*j(j-aj JLia Jflo»oJ JlSj 
<_j_ij2| ' loj a liU /j j" " SJjjia 3^p£ j a" i n" S^jLLiil aJJt (jLa ijL>- ^JJ (_j-3 

iL^J t_ujVI J-a^o j^J^-j ^ \j I U 1 1 oJl^J (_JSL!I Ja>jj i n'^ jJsj .SLptil I jiaLa 

SjijLLail j-A ^yfl J JijJ (^ JJI iJLJI -i>£>J.I J-aiaJ (jl 4^ >jU"iiii_) i.rKtl (jl 
j » d ' j a i,jLjijVI I j_<fc J£ Jjilbej (jl 1 *^^"" ".' V (—uj'i/l i.ft (jl (j^>- (_y3 

. JL>JI (_y3 Cj^xjj 4 j ft 
J£Lj I -i J t 2.3 }Lc V it_ujVI t_Ja jl (_JSJ! t-Js (jl Jjj L^lS qjjj JtSj 
JjN ta ' I JlJ_»-3 1 1 i J * a J^ (_^ tc_1,I Sjlj^v S^vjjj (ji*jj j-oVI (jSLJj iiilli 
(j£jj 1 1 i j ' a (_p rn i ii-v 3jlj^»- 'L>-j^ j«-5j (_y3 till j c-u-i m~j ii_ujVI «ljj i— JSUI 
jl i7tJll Sjlj^*- 4^-jJ (_>iii>- (_7i^. JlcLcuJ i Jj^jiU LcaL>- LaUaj l*11«-i i_JSLII 
I j_a> JiLa dJLLaj V (_£J-!I t_^JjVl (jl (jja. ^ iS^Lilj L4J ttailsej JaVl (_yk: 
(_yj| 4itA Sjlj^v «L>-j^ ^-^J>J 1— Sj 1 11 q i4j£ (^jjjej ul£Lo Jt^cJ (oJ (jl ^1 la-lll 
. JL>JI (_y3 (_jjVI Cjj^j ob^Li. i_2^ijl (_y3 1— <-lluTij j^j-J^ J-3- 
CjVjLlII tiJJj 4 j ifuJ (_gjlj^v (JjLlo (j^a JjjjiLI (_jj^ jJI aL^JuI I JUfc i_j£_pjj 
(_yj| I j -*"■ a ' . A2l\ (j^ 7TJ^==J CjLujCUI (_y3 ajJLs .2<~ I '. .^.tl ^^ ^JlJ-"ii n" (_yl!l 

(jji^uS jji^. ^yS (jJL^jiJI ajJI I jut j-aj itcJ,I (_,JI (Ji. jj (jl (JjJs «USLIj i7tJ,l 

(_gJjj^JI aJJu £j I" a 1 7-Lflj-i! (Ji-lj J^-JJ C7-*^' S^ji^flJI (j-u!j_<iuj! jl pjijjill 

((jj/LjiVI I Jui (_ t 1^.J . (_fljVI u^ J "n~lT\ u^j]\ SjjJ^I (j-O Jjl^JI jl Tt-tl (j-O (_jjVI 

Jl2^ j^ (j^Sj (jl juu i7tJ,l ^yJI (Ji-Jj l_ Alii (j^ x^JljII (_yJlj^JuJI ajJI (jLa 
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jJsj , i U U S 1 1 j jjj^illj p| j i ntt 3JL>- (^ 3«Li£Lll (j-o 3_JLc 3->-j-5 (_jlr (jjSj 
i_j>LSL!I JiLo ^j^-^l cjUlj_pJI j^ti 3JU. ^ dili (j^5 3«Li£ Jal ojSi 

. Lj-JI Loj ujLjjlIIj 
oJlj* (»j-23 K_ijj'^lj i . K II (j-\_i 2 ILiI - -■ T 1 ^ \j I U 1 1 ^a «LJi jL>J I j^jtj 
t-jj^l (jl jo. ^ n_JSLII j-a ^Jl t_uil jdl ^JL^UI ajJI ajjjUj Si-^iJI 

Jljia £Lie_a ^1 (ji-LuJI ^L^-iJI ajJI *-3Ji1j ^liaJjl IJL& liilUj V i^JJl 

.jjj^I <bLjJ ^ t_jj^l SLajj jJ.1 I Jut L}L». i_a>bl ^ c_i^ui1j L«-« cJajJI 

^^-a^JI (jl i_2j_»j I i Kj i4_ajLiij_i J^Li-VI (_,_!! (^JJJ -iLUll jc CiLvj.5 
,djl,>..tl CjLt- i Mntlj CjLusLlHjVI ^ -^ « \ CjjJl>- i _u i n" JLila 2 1 jLLc 5juJ i.'MI 
I Jl^Jj iji-LJI 3_J^ ^Xl i_J^- IjJaJ (_g JJI (_JJL=-iJ1 tiili jc j^JU j^il^Ji ^yjij 
L>^i>^' O^'h Lr^- gXiJI jl -SjLJI *UI (j-o Cjl-jLa^ £-^=>J (jJJ L^ii ( .j 1 nil 

. (jlSLo^fl jJ^aJ 3jlj^>JI (JjiSlJ 
t/n 1 n ->JI Sjlj^v ( _ T I^. «Gjlj^v JiJ_^3j Lii-Ltu (_£^j>J! sl^JI dj&i LoJii£.j 

VjJj .7tJ,l 3jlj^>- pLjjjl ^jJLULjj p 1 n->JI Sjlj^>- pLjjjl (^1 <S^3i '■^-* oi^ 
/_^ CjL^JJI S-tlx-c jl ^J-^-" jl>^l ^ j^t'J (jjiKll /_i 5S i Mill aJJt J»-»-J 
i _ 7 JLjJl_ij ^ i n ~»J1 3j1^>- fib^jj ^j^-^^ (jr^- J^^LuiJ ^iJI iCju1^jj>ij1 ^j^* ) 
.(Jjii^l «L>-^JI (_ 7 1^- 4jajuijj j»Lj^JI tj)-Q 7=_t 1 (3^-^ Ll '^-»l ^j'j-*" '^J- i U^ 3 ^*" 
i3 j Sjj ^2?l (jVjJLJI plj-il ij'' *.' (_;l r t - *i>^' Ct-^' S-'j'^ 1 ?-^' t - '-'rh 1 ^J 
7tJ,l Sjlj^v 3^vj^ jj| 1 1 j'^ LuJi^-o ( _ 7 jJI liJJj Jilo Jj^jlil 2*C j mi dill<u f_^Ji\ 

0^J>JLI (J jij J (_g>*Jl (_y3 (jVjJLlI j>JL& ijjj LaJ_i£.j 1 Ljjjj SJl>-Ij «L>-jJiJ 
Cj^LiLi Lit J 1 11 -v Sjlj^v «L»-jJ (j_o (_L^I -- • ' <aj Ljit^ Sjlj^v 'La-jJ (jl J^J 

V 1 4-2-i I 1 11 II ju^_jJl!l 4SL1 1". (j| 1 L*j_j£. j <_jjLajJI ojui lj-'jj j^j .oLvjj 

ijjxI ( _ t Jjlajj l7cJu i—xjS^J p(jn_t (jl 7cJ,l * jt^i'ii 11 J (_H*J J7cJi,l JJ* La (jVlj 

(jl (JjLeJ (j^ J-±^ •J* > - c^l ^ ' ' '' ? I J^A (jj J«L*oli2J ^ J^ * (jl TcJLI » ^U" , ,. t ( J J fc 
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°(j o r lj 1 JJb ^j-a J-i^' J-*"^ ^(jr^ 
JLjJI^. (j-° (jjSju <|_£_jj>.VI «LpJI CjLcjISLJI r I , ^"~ I <j-o 0j-±£- (_p-o ?t-ll (jl 
(jlj i3_ol_«JI L^jLLca j_a S^LuJll Lj^LiJI 4_ui3 Lj^LiJI ojbfcj iLj^L>JI (j-o 

J j"" mXI 4j«i i lit (_gj-!l t-jJ^JLlI jj< ("ill lilljj p U"l 1 I j (j^l i ii-fc-VI jSj-aj 

Lj^LiJI oju* L4J J^L»jj f_^jl\ cjLuLuijSLII S^jjlaj i<Lub) gSJI *GljLJul ^Ir 
jut L^j Jjjju ^^iJI 3j-^' u^-n; (_,i^- jValL-uVI (^SLxj Li£ 1 L4I0 03^-y C7-^' 

JL»-^j Vj i«Lc^J (^ I JiJ^S oJl»-j 7cJ,l (j 2jj dlli ,j-o r«-C.j-!l ct^-J ' Lj}L>JI 

LLlSL^j Vj 1 ■" J a 1 1 jl (Ji«J! (j^. (olS^b Lajti^. A-uLliLsJI 4 K i"iU I mimj 
j-is J I . I J j 2 J 2 a. (j I c I J 1 ja ' _i » 1 a J 4_«Jfi LJ rs- 3 ' 4-1 j (j ■ 'i ' JJi*J 1 i— oj^jlj 
5; I aSj 7tJkl L$J aj-2j (_ t jJI (— ajLLi^JI (_JJl>-I (Jix-i » kiiLlLl I j *s tj 1 L^J J^Jj^a 

.7tJ,l L^j j»j-2j (—fljUaj 3jl«J LvLli ^ 2-i2jJI (_^ ojI£ Lajjj <4jJlc 

^j_« ^c^JI ^i^. 34^ t«CLfl_Li>. <_ r l£. ?cJj * ^rP^M jj ' -~*" * (jl 1 nlr ( '* '^±3 

HjLuJVI ^yfl >LjIa VI aIj^v^LSLJI ^le. Jj^j V ^ jJI <LJjj 2Li>.j «Ujau>- jJL^s 

^-t-a- Lll , 1 (j-* , I a 3e 1 gj ^ fl Mil /c_cit>- jj-* 4-U-L^ajdl U^L>J1 Q^Sjjj 
(j-° J^* - ' -iJ^^-J OJ) 1 " S I (j 1 1 11J (_, 1 <h Ij pJ-3 p 1 n^Jl I Juk (j-a pjjibj 1 Lj^2j 

5-j^ uajJI Lj^LiJI JjLjjj .((Dendrites)) cjLljjjuj ^ 1 . "t <b^Jli]t pj^^jll! 

CjIjLJu! (_y^3 i4^vjjij^ «L2j^Lij CjIjLJuVI ojui j I La '" j 1 1 j Lu L<i-i3 CjIjLJoVI 
'l5>*"' 4i»-j^ /_S 4-uLuiji CjljLil ^1 J^tjj 1 1 $la»l ) " (_JJl>-I (_y3 4_uLij^S 
SjLJul (j-4 (jj ' nS VI /—3 (J-LLaJjj «Luj-aj(JI 4_lL>JI ( _ t 3 I iVm (_yjJI SjLJoVLa 
SjLJiil (jJI (J^tjj (jj 1 nS VI SjL^J (_,JI SjLJiiVI tfjLjfc J ta!i LaJtJl£.j i4_uu^S 
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(<S_<j/Lj (_2jJLJ (_j-jjlj Lj}L>JI (j-<_l 4_*-3l^JI (JL^OjVI Jail (J^Li. 7r J I n"t (_yl!l 

.«Synapse» 
(j_a fc_tuj>J1 L^L>. (j_a '-^H^- ^ ' ' "* 4_j_lx-£ulI1 «LlL>J1 (jl (j_a (*^>ji ct~^9 
VI 1 1 j i iLflJ «LuljjJI (J^IjjiJI (_ T ^Lc. L^jljH>-l 4_L>-LJ(j-aj iaL*J! i-jjS^iII 4_l>.Lj 

^JJ «LlL>- (j-° tliLajl*il (JJLb LjJ 7r 1 iij (^^aLi- (JS ."it (JS uui Lbij Lti L4J1 

4_lL>- (JSj .mJjj>-Ij «LlL>- (j-lj Cj Laj U 1, 1 (JJL) <Uj f~ (_j^Lc ^-11 (J-»^ "- ,LJ >-'-*i9 
^1 I 000 <jjj La ii!U3 JLS Lj-La 2_LLi. JSLa . (_Lu*Ojl JfT till jj 3_Uj^ iU^ac 
^jJI ll) La j I < a (j_a L$_JjJ La J 2 * ' LjJ 7r 1 11J JL-ajl ^ La 2 i 10000 (_jJI^>- 
1000 (_jJIj^v (j-a CjLayL»_a (j 2 LJJ (jl » xLaj 1 u3 Ljjl Lo iL}L>JI (j-a L%j_j£. 

j^ ""II cr^-J q-"' ' "~*-VI (_,i^. -S^ja-J 1 3jJ^ (jl »l oUll (j-a J-J^J JL21*ja 
(j-u *_23 (_^II (Jl i-ajVI Ja2j JJl£. u^C- lj-f^ I jLia^.1 Jiajju (/nU'illj ^SjioJIj 

(Jl i^'VI I j n n -y\ ^^jj | (_fljUi^JI jO-Al (jj« (jl£ LiJjJ I I QjJLXlla (_j^LC-J 7*X\ ¥^*" 

2L .^»-.t (JjlS J^ ujjjl 1 nil jjjju (_,lr SjjJjJI (_,_& i<Ltj naitll 7tJ,l L^Li. (j-u 
dJJjlSj (pU'll (_,i^- SjjJLlL 4jo 1 lit La (_,-<kJ i3jjj>JI jl 4_l»-jL>JI CjI^jJJII 
. Zj£\ jJL 4jo 1 nt La (_j-&J njLajJI (jja ij^pjit CjI^jJuJI 0JL& (jl^i>-l (_ji£. 3jJl2JI 
(j_a (jLaiJ 2(1 7c_a ^rj- 4 - 1 La ^_A| (_ 3 _A (5^SI jJlj ^U"11 (_ r A^. SjJ^Jl (jl i £J mi Vj 
I ^^t j~ 1 "I p 1 n ->J1 slj^-f ^^i"! (j-a 7tJ.I j-lUjj .Mjji-al CjLcjLSLII (j-° a J^- 
d V" j"" "I (j- ^ iaJJI (j-a 3j_^Cjl_L<iSL)i>Jjj^3 (j^ Ltiislj L*Ui jJujj ,2al Ull 
(jjj (j-a '/2 ^l^*. VI (_p-a-J V Tt-ll (jl (<si.jJJ . (j-ea- 1 n^al (j-a 3j_u£ CjLui£LI 
(^JM^L-ol ^.a '/20 (j-ll_4J. (.yJLc JIj)j (jrya-ui^>U 4fT}L£L<-ul (j! VI lAKrtuc^JI 
j "Ijlla 50 J^5=-l OjljL^a ^-LlJJ ((jjS 1 nil 3JL>- (_y3 (j^-a- 1 nS^Ll (_ T lSjl p 1 n->JI 
MjJ^a ^La- lu£SU ^hhiS-II lLI^ g" 1 »VI tiili ^,-a g-i^vug • 3jo-I^JI 3-2-l3 jJI ^ 
jalj 2al Ull j^ ,<ll pc_t I 1 't_\l j". , ,.l (j| jjLuj i<u! jJI 4j i<*j 7tJ,l (_aj|_Lij Jljl2j>3 
i2jLLUjJI liLLi ^^j (L}LiJt 3_uii:l J>U- ^jjVI (jjljiJI ^^ JaLastU 
4-ij '^»ll L^LiJI (j^j^La (j-u 4 ii I" -sJ, I CjI^jJJ.1 L^2jj1s (jc J 2j ~ (_ylll 
3^ 'jLj-Jlj i_LJJI J>U- i-»il S.ucuilL SJsLkll liJM^L-ul JjLta j-JLb Vj 
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j^jj ^Lj-gSJ! ^Kll ^SLIj .J.AJL. f >UVl <u[p2s *Ld! ^ MJS jj)j 

.Olj 20 _jsej (^Ac SjLc Jj)j V jj.1 21 IjJ <La jie "i i .ill 4^Lk]| 

SjillJtA pljJl (J I «'"n ill 2 lil'i-sU 4jljo-l fjJs a i m-»JI Lj^li- » jlaj i ■ ■" JJSj 
(_S i^LU-lo^I ( _ > l3Lt>- 2 1 jl (jjjijJI ji Cju^S i nil (Jij->^ J£ cr&^ 'JjJ3aJl (j-o 

itdJj » jU- ,„-, v a^u^mJt LjMjji (^SLij * L^J a-ojMJl sjsLkJi ^^ Ji^-»o 

(_>a-*J » jU'i ,,." jjj LiUji^ . AjJI ^^3 J150.3AI j^S^UJI VI J <" 1 n" V ^ j a 

Vj l( jrH^"^M erll g;W03.VI 5j_jj_i jj.1 L}U. (jSLIj .cj^Ll^JI L>U. 

(j^. (j>_a- in<>Ll J^aUJI ajJI jLu » taSJl lils iljjf <Q£. sLiil^VI LgjSU-i 
di! j 1— t-miTij JJ3j njljj j Mir J^li- jj< Mill (jl J-Si (^ ( .j 1 n"ij I JJt (jLa i7cJ,l 
jjS^LsJ! m^j" 1 11 a ,JJ3 lil ^ 1 iLflj « ( _ T jioII CjJlxjj ijlj.^3 al (_p»JLjJ 7tJ,l SjLgo! ( _ t 3 
l_aj_c£. JllJLxJ L«J!la 3_i^j_j£. ^i ^j^"- .^.tl (Ji-J^ i7cj,l ^1 -ijlj-ll ^jJI (_y3 
. (j*Uj i iM2 1 jj-* 5 J-jlj «Lc^j?e_i ^ ulAj ^S i iilu * ) I taX\ (j-^Je-i 

1 j AM Uj ^3 (JiiJI <j^*.' ^J^^ jJi3 i'LujiLjij^JI dJjjLs 4-u ' - — * -» 1 1 Lj^L>J| j 
L^jJI cAjusj lil jl iajJI jLu «_a l(j_ill ioLuJI 3_ujJLtl jljll (_>Ajlj trdio I jl 
£jufc (JJtJj iA-j-Lj-a^l ^aLio. ^1 ^j^* > CjLuj->- (JILa Sjuiu^aJ I CjLuj^>Jl ^j^* ) 
4aL«JI Sj^ajJI SjjjJI (j^ (Jj3-*-° r 1- ^' o' Lr^ '-'j Mill (_yji cLSSLill «Lu-uLcu^JI 
-AjJI j^>-L>-)) /< miLi i_2jj(_j (_gjJlj n_gjl_Llli.VI Tc-uio^lII (_gi a Ual] I dlljj 

.«jll 
Sjj-ojJI 3_^cj>U 4;UjjiiII 3jjLii!l jjr. ^yJI Jo-L>JI I j-tb 3*Li^ -i>»JJ 
( _ T jfcj i7t.ll TTj 1 lit U^L>- (2>a jj>. I jl Jljcj JaL>o 4_j£.j2l ojjfc (jl (_,Jlj 7cJ.I (_y3 

75_u^ijjl L^Li- ^yAj Glial cells Jj^U- ^'^- cj-^-^J 3-u^ajJI Li>L>J! <_a>Li. 

3-ij Lajtll Lj^LiJI ,j-a (j^j^U.1 I J Lu L«j£ (Jjjoo (_jjJI 
3_lcj2?I J^o- Sjj^jJ,! L>L>JI (j_a j^x^l jIJljsJI ljuk Jy>-jJ l>^"J 

Vj ijj>.L>JI I jut j^-^ »_;'■"" 1 "" V cjUu^j>JIj jIjJ,I (j^ IjjjS (jLa i^jo^jJI 

jjj_o L«jl3 L*U!i x_L<u Vj i3_j£.j'i/l j>JL& j Jl>- J^ii- iLiill il*U jj , »_.U" . .." 
jo-L>JI I JJb J^>-J C^3 'D^? ' ■"J'l ^ J 'Ai>^ i_P-° 'SjjijLaJI Cjuj_^>JI (_>a*j 
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«_U LulSUlLa-a (J_^>- I 3 i.;*' I- i>i-" Ls^l jIjj-ojI cdJj ->! La-Li I I Jui 4 j uijg 
x_Lt-a ^' a j^' LajL^Lc 4_x-oL>- 4_L4-Ai 1!i ((7tX1-AjJ1 ^>-l>.)) a LLaj ^_lL*_) j JaJia 

(ji ju V S-jj-jVI oJLjk oLIj^j. (jLa i7tJ,l ^Ir jjJj (ji c-J Ujj (_yll! 4-jj-iV! 
jJl>- (J^L>. iiLAJLnj ^>-L>J1 1 ju& jLlL>-1 » ^laj ' '■" (_^>- (s^*^^' ?j J * tjQ cl>3^ 

J ii" < 1, 1 (j-oj CjLbpsJI (j-a S^JiJlILa LSLLcai J.'*"' ' ""' (1)1 ,*_-""" ""' *l>**^'' *^-*J 
4_j-3lj_a I J " a j Laj (ji ji iCjLJa-aj^JI (J I .lSj i " * Auu^ju^Jx-a tlj^vVI ojui (ji 

.AjdJ^L^Ic^J^I 

JljJl^eII d-usU. SjSLuISLlo llILl* (JjSj (j! jj >La 1 04! j i<jjI£L1I SLp. ^jlo 

'"'L-' '''"' 1* - '" """'■' Ll^->JI £J-<k (*>23 (jl I J-A /j 1 aj Sjj 1 U^L>JI £j-& CjLJoSLa 
. L&Ijj (_y3 CjLxj^j^I (j-a CjLLaj 3j_uSL!I Cjuj^>JI £yl 
«_loj^3 i JjiWill (j-a 4_l!lc 'Ls-jJ (_ 7 i^- 7t-*i! 5-uLi^jSlJI (—ajui^JI jjH*jj 
jf '"'I uajill Jl floJl ^yJl (_gjj3 (jjJI jljll (j^j ((Transmitters)) 3JLal_<J1 jljll 
CjLlaSL) VI jj-fl3 V iJL-ajVI 1 1-^ 1 (jjj-la (j^. (_£_pvi (_yJI 4_lL>- (j-o CjIjLJuV! 

4Jt Cr Ij. ,ij[| 5-a- i.i'iV j-ILjJI ju-1«^I (jJI ^aLbVLi dJJjj i I Jl>. aIAj^ 

. I J^l'* (-SjJllJI ji 3i^LJI jljj,l tfjui J '^'« ' ■ 1 » I e3-l 

i4j-oL>- sLSj^Lij ^ j ■ 1 a « 1 1 U^L>J! lLLS flj (j_o (j^IcvLJI (_>^ju (jSLx-i J^J 

iA pjl 1 11 3JLv (J& 1 -ii ui£ VI cjuL^J (_P"-i (_yl^. J j '^--11 £yi l*U ja IjjSLxjj 

(ji (_!jLjE-iJI j>JLA (j^a J04J (j^-JJ JlSj iCjuL^ill ojui CjLjjSLo (JjIstjJ Ij^LSj 

u-&j i<_il .^.^Vl oLjL^J (_,£ J^ 2 3j."^*tl oljLi^U 3JSUJI jljll 1 .lr? 

.(j-L>-J^llJI (_ T i£- (_£^Hj>0 /CJ5CJ>J1 5^ J ^ La CjLu^>- (jX. 3jLl£. 

3^.j_o^5c_a ''II ' j a i(j^ a 1 n^i ^jJI I (j U a (-i^p- (j-a Cj^LJsLJI aJJt -1 1 tLflJuj 
(jl£ (jlj , ■ U ■ ■ ^ ^pi Cjlii L4I0 ^js>-\ A^.j^SK-a (jJLuij 1 1 La di * a ^pi Cjlii L^La 
Ji^ Cj^lSLiJI ojuk (_>-a*J (j2( dllij 1 uLpi 7-j-i^aJu ' ^ 1 ^*"'„' V -ij 1 ..^"11 I j_<k 
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cUoAJI tsd 

jji-l (jlSLo fjJs illnajji «U (JjSLj L«-Lu ijc-U (j-o *j-»- (_5-3 'U iVia^pi dJ (jjSLj 
J-ij-ol « LoLv)) ^j^ 1^ jji 7tJ,l (_^ i La jj 1 1 jjjI CjI j Cj^tJaLLtl jo-Alj . 4_Lo 

«L>Lv» a ml Ijl uaJLa.1 4 j Ir J I tojg « ^) - Aminobutyric Acid» dL^-u^-o 

.GAB A 
H 2 N - CH 2 - CH 2 - CH 2 - COOH 

« ul_>.» 

(J ' ^ J J ^jj-Jj-SJl ^j-* *— J'J-i CJ^-3 <j-* ^ ■ ' "■ ' " (J-* ^)^ 1 *^ 1 JLA t tS^pJJ 

' Jj ' "\9d>^ <icj-<i5c-a jj>.VI (_a^LaJL) J l ^""j i(j-Lal <icj_<jj*_a L^sljJal Jl»-I_i 
i LfcLj^Si (j| l3." " Lt^' '^-4- a '^' ( _ > I3 L<t>- 2 I *Lcjju*-o ^1 (Jr Alh ^£i lilt jjj 

./ft I n'frJI CjLLjJJj-J )U4> L^-i-* cJL9^-^ Lr^'3 
if\ i n ->JI Cj I—Llj jj_) <_*-0^3 ( _ T 3 « Li<->-» ( _ t JLlo2| ^j^ -.tl | j_& ^ji-jj Vj 
/«i i ii -»JI (_^ » I Lta-i (__>ia_«^>JI I J_& tjl-Sj ' 3 ** J ' (_j-^ *' J i>^ 4Jaa»i ^ a Ly^J 
2 i i ii itLl JjjjJ! (_y3 JM 2j i u zl (j-o f_aJ I jui Jj(Jj ,. U5'a ?cJLl ^^3 4_al JlJ-"ii »" 

Jo I aj (j-o Jja^l (_,lr '/30 (jl jjJLU (j-oj i La 2^ (j^J "■ M uV^' Ct^ J' j^' 

cjljLiiVI (J_S_i cjLlL^c (_i (j^»>J| I j_& J «n" i n" tc_U u^L>- (ju (JLcajVI 

. 4 i i i ^ ♦ \\ 

gLal Jl?-" ( IlL) 7cJ,1 (^3-^-1 « UL>.» (j-« 4 1 I ill! t <^J-£ J^>- I /^.M^l (J^3 0^ (JJLL&J 

jl «1_lj2_l5i (j-C j_llClU Vliuo I JJt J-»JJ 17C-1! (_^3 ' La lu * a ^31 ji 3JL>JI ojui 
J-aX. (^ ^jX\ f-J-"lj J-i-*-^ CJ-'l L^-^Ji Ct^W*;!^-" < -t*t!^>^' Ct^ 1 t-IJ i ii I lj-JJ-«J 

• SjUI ^j?j 
H,N - CH - CH 2 - CH 2 - COOH 
COOH 

(lA^jJLill )> ^j-uU l_3J)jju,1 ((aLujUJ)) (J-La CjuJl^XI ^j^* > (jl J 5j * U (j-«J 

^^a (( LjL»-)) 3-jJL*-3 S-sLjj u \ f j^cI i nj 4_lSLIj i«JLl (^ j^iuL^o ^31 «U (j .nl 
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fulioc'UI JUL? JjLiujJI JS'iVi >n.£ 

,, A ,^r VI J I fVil U r i _U£. CjJl^o (_yUI 4-uLuuSLII CjLlLulII ^j a se ujj 

'.(jJLlII i_*-<3^l!Li CjJLso Cj|ala3> 3ji£. ( _ t 3 
i Ljj I J j ui .iljj.1 t_ij^l (j-a <LpJI <LlL>JI (_y3 SJJsLJI S^UI (JjAitJ (°-y : Xi' 
(_jl^. (jjjljtill Ij^J* CjJusj Jl3 L«£ idj-aLi- Cjlxj^-iI 4Jq i uI^j 3jLc dJJj rajJJ 

i - < I j U -^ #-lc jl SJl>-Ij Sajaa. 
, .1 ,^<- VI tliLL^J ^1 4jJl>JI /n i n-v (JjO SJJsLJI 3jUI iJIiLLi^v Jiij /ojj : LuLj 

l LOL>Jt (jlJ Jl i^'VI Ua 1 J^£. dj^jLi. |-<\l ,^.jj^ (Ji-l-i l-L!Luk (j^-^-^ *— *tP" 

CjLajj—i^l J-»-9 (j-o 4JSLJI S^Ull CjLu^j. 3jL«tJ '"'*" uajjjjJI oJLA ^jjjjj 
(_£jHj>oj .Cjuj^sJI <>Jui j-aJJ JiJS (_ 7 ^-Jlj «V_»JL>J 1 JjIjj-u ^^3 7y-"i3 (_^ll ^ aloJAI 
. CjLlj^J I ojufc (j-a 100000 _o^e-> (_t^- '"'N <-QJ»>j| ojui (j-a ** 1 ' -"JJ »• (_p 
CjuLjj (_jJ! («LuLi^S SjLii/l 4a-ui (_,i^.) *Lj-i i^g 4 Jajj Jjj^sj JJ£. :LiJLj 
ojui (_gjjjj '(*JJ 1 nKII CjujjI (j-o Jjui JJlC Jj^llau oJtJ* ?3^ " . , ^"~ 

JLuojI ■ U aj (2jjj «Jsl^JI f !>il! ^ SlaLJI 3jUI v2jL5j>^- Jj^-M t^l ^jj^ 
sj I 1, 1 ^jJLkJI flj-fl-II Ij-a (j-3 3_5tjLj cjL5j>?JI »J-* j-sj-lSj iLj>L>JI 

/yjJI 4-ij * — ■ -» 1 1 £LlL>J| g I .~..s- (j\jj 1 , ■ uojij] i—Sjia £j\l *_2j (_gjJlj (JjIjjjJu 

.SjLJuVI j I ^ Jj-lIII /. ajjj 1 " 
Sji^-jJ,! Jl jii'i nVI *Jslj-a (_>-^-*J f-a SJJsLJI S^UI CjLjj_)^>- J c I axi :l*jlj 

>L jjjiw| ^1 5_JL>. (jj» 3JLj<jJI Jj-a3 diljijj 2 .^ wit 3JLS: LL u.|,| 3_Ai-JI «iLiij 

3_lL>JI jl JlJCJ Sj^VjJ.1 J I IfTll llVI JL^Ij^ (2^C ^Ll£ p K"l'l (jl LlA (J7 JLXJJJ 

3_j^3Jua (j\jj^_JI (j^a S^uS CjLjj^>- (j£, SjLj^- )«-S!jJl! ^Jl^ 1 tLJaaiU <LjL2XmXI 
jl JL>. LcJjLlj La J i r Lj-Lc I i K"l (jl LJ (3 "" CT^'j ' L^L>JI »l Mif (_y3 
«L<ijL«JI /tiiJ! (JLv>- "Laic i^aJI sLlJLuj^jJI CjL5j^j>JI ojui 4_ui3j I'LpJI 4_lL>JI 
Jjjjj i4_lL>JI jl Jl>- TTjLi- ftlj^j-VI (_>^*j WJ-i-a J J taj Ji^ Jj «U,I -» U , ., (3_J^ 

.a_LLkJ| Jib l^la (Jjil *lj^-f liilj^ 
I j j 3 Ji-ljJlj (jl (j-SL«-i -" *- 1 a 1 1 «j^!l '^J* (_3-^ 4-loL>. ^ alaJLa liJLL&j 
LljJ^o (_5JJI ilajjiill J^jl! liil i iiitaiil aJJt 4 1 ut~j i3IaLiJI 3jUI *J^v 
dilj VI L-t£,j~ 1 11 j (jl JcLjuiill J^jJLI I J14J (jSLaj Vj .oLxjjjVI 3JU. ^ 4_l£: 
» AlalL "~ cdjjijj «L<i3ijvj tl IS ,"i «_a (_yi.lj^JI I j a, •"■ in uLuj (^" *— '^O^*^' 
, I ^\ i,^^^-\^-,ll 3JUJI | _ j a,U_.,':,MI . ajll i_aj uajj dJJ JS" i4-lS Ja.1 Juj (jl 
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LuxAJI t>Jt} 

L^jLIj^v «Lj£ (Ji-ljijJ (jl » jU" , ,." (^^ali. J-^J-o Si^LJI jljJ,! (j-a f-jj JSLia 

J*C mi II ^^3 >j-«j (j-II i>H3>^!l *j-^ lt^ 2_S|jJ| S^UI zjs*. (Ji-I jj i^-^JiS 

(jJI jl 2 Lag ^j'-^l jZ!i\ ^1 (_Jjj3 JuSjl 1 I J Laj jjjj I 2 j , , ^. . 1 1 2_jU>J| i U ,*:. " j^3 
. dJJj 4-iLJu La jl Cju^oj^JI Jl»-I jlj^u 3ji£. j»J-2j (jl 

SJLjijJI «L<tv^pj (Jj^Lcuil (j-ujijjJ! «j->- f'j-aj cjVL>JI (j^ 2JL>- j_p (_y3j 

(^^LjJLiI JlJi£. CjJl^ej Lii «LuQjl (j-o l«j->- JJ^J^' (J*^Jl -ij 3j *"' ' "-' * "^3 
LjLpvlj h_Jj^>-I CjVL*. f^jJS (jjjlJS-S Sji£. (JjtAJI Jij 3j *"' ' "J ^3 ""'N t^ajtll 
.Cjuj-oj^JI » j '" ai 3JL>- ^^3 Lo CjlcL-u 3JlC (jj *"' ' "J 
dL5" , ,.t I (J^jj^jJ! CjLu^pJ j»L»J! (ji.lj^JI (JS i"ill ^J-ij (jl I 21*1 I (j-aj 
/j I c J_g.l I ii J Lx_« 4_lL>JI jl Jl>- (_y3 a I i ii 1,1 jl j^jiill (jjaitj 7ilI3 /^ i . i 1 1 n"l_t 
4j*-uj dllij i(j m'v t tLi jl L^>-jL>- (^1 4_lL>JI (Ji-I J (j-a CjLJjj^I jiu Jjt>° 
Jljijjljj .SJJsLJ! S^UI Ji-lju Jju fJSjll I J-4 (^ ^Lij^ll Ji4^JI JJ«1I 
(_yk.j ilJjjt^j ^pil lTjLJjjVI fjj ^yk: 2JSLJI SjUU .Um.UI jl .Ur.tl j^Vl 

.4ijj>JI ojufc oL>ol 

njjJj^ JjLLu^I SU^JLI aJLaLUI SjLU iiiJlnii!JJ Vlio t-jj^aj (jf LlSUjj 
,i-<M ,>..!! (j-uj ' _i .^«tl (j^j J I .^"Vl 2 U ^ j jj^. , U 1S1 i ^ ."I L^J S^UI oji^a 

t-ij^'ll 2_L>.3_a ajjJjj^aJI CjLJjj? 4^>- ^1 (_£.}jj 2J^LJ| S^UI j> jbfc q^ dilij 

■ I ( jI ; »-Ijlj2_iJJ»J1 4Iajo !_g jlII c-JLuJI ji^^l J^L«i j^l^^jajij jl iL4j2_JLuJI 
^£jl)I 2^JLJI «LiLv)) SLj^Jll 3IsLl!I 3jUI dJJ3 aj^j ni>i-l S^p-Lj jjjjj 

jjj_*j 7r o i ii" d 2 jj La ' 4_j_L>JI jIjljcj J^>-jJ,I J i2lj ■ "I I (J^jjijjJI ' Laj ui u J 
r-jLi. ,j_o 2_IL>J| oJlj* ^^.3 «_3Jl_lj (_^-Aj " .'J 3^"^ 2_J| , ,||| jj K 1 1 cjLJjjI 
'j J< <l Jl^>JI ,J>2 3-lLjj (jr^ J^L"i3 diljjj idl!j£ L^li-lj ^yJI 2_lL>J| 
i«CLaJ_a 4-d-t.aj ^ La-j •"■ i j-u: 4_lL>- (_jJI L^Lpo l*UJjj i4_lL>JI jljp (J^L>- 

3_jj .^»tl , - 1 1 , ^ , ; 1 1 ■ U .*. ^ jj| cj| j 2J^Li 3jLo L4JI « LiL»-» £>^ J^2j I J-^J_j 

(jl (Jj-aJ (_J^>.| 2_j^Laj ijJLuk (jLa 1 Lul J 4J3I 1 11 J II i>J^-i jj-ai I i". 1 njlj 



58 



fulioc'UI JUL? JjLiujJI JS'iVi >n.& 

O CH3 

II ©/ 

CH3 - C - O - CH2 - CH2 - N - CH3 

\ 

CH3 

jrUjS J^l'j mi 
j->-\ J-j-ulj-a j-j£j3 3-sLjj /. 1 r -Lcl i n "t LfcJJLLtaj (\sej (-jJI 3J^LlII jlji,l 

LtiL SJ^LlII S^UI jAij jusj 1 5 j j < ^i t H 2 <>■ wit 5Ix21mXI 2_lL>JI ^ .j^-j^ 

iS-^3^3 tjJ>.^\ J_m!j_U I jufc J-xi£>J (j-o J^La^l ^yk: JLc:Lula iiiilj (j-uSk 
S^UJJ i La jj 1 I jjV| jl ita iSilXI jjV| viijjLs- ^yJI tiJJj jl 3j-&LLaJI a jus Cjjjbv 

.2USLdl 
1 1 j~l y. 1S1 ^ j I - NH 2 (j-^-o 2I d^cj^xjt (j^- L^jlLjj^v (_gji>o La LJLcj 1 j._ j" 

5lla L$iaj iSJSUJI jlji.1 flj-ifc (jjj Ij^j£ I^JL£. liJLui (jl Jl>u LoLa lilljilj 
(j^_aVI 4-Cj-o_-^-«u ^j-^-il (j-4 Lg-L "." i " /- j" '"' 3j_l*j^3 4-lJujj^ Cjuj^jv 
JJac. (j_a L^jL1j_^v i_tijJuj t<Lu CjajiJI CjljijUaJI 3jLc /_ o i aJ (_ T JkJ i-NHi 

.(^jlaLuv'jl ojui (j^ 3jl>-j 39-5 (j-u 7-jl^pj 4_iJLlo2I (^^Li^-al cjI Jl>-j (j^ (_LJ^ 

L^JI jJjjj . i_i I ' t r ^ I CjuL^J ( _ 7 b 5jLc cLuj^ajiJ I Cj I JjIl J I i>_L& Jl>.jjj 
CjI '"ij '^" llj 5^_Sl jJlj ^j" Laid I J jj< i"itl (_u\a 1 J j ii xj ju£^\ CjLJLajiJI •" La " 
ip i n^JI (j-o 4 ii I" ^e_a (jSLol ( _ T 3 S^JjlILo 'j'j-^ »- ' « l" (_j-&J ' L&j^lCJ i4 j i ii'i-»J| 

L^_Laj t Ajj^^jll^J 1 SJulII (j_a j_4_LJ1 j^_«j-A Jj^LLsl *_lxj L$_L« I '^* * jl Jlss_l3 
. IjiSLsj (jjj U^SLtaJ I (j-o (j\Jj i ii l^ll jlj-3l < La ij La 
^ 41a Liu 2J|j| t_uaj 4JLs Jjrt'iiitl *_a SisLJI 3^UI £g}^- Ji-I J3 JJ£:j 
(j^_i CjIjLJoVI (JjLtJ al_La-i ' i gjj LxjO SJjjIs 3JlA o^pl j o" i ul VIj i(JL>JI 
CjLxjJ-jI 2 La i u|j ' 2 I^LiJI ^IjJ,I oJlj* ^j'~ » J Jal mi'i 2Jljl j^jSLx-ij . Lj^L>JI 
(j^j i(_pajLjj L^jjajtj U^LiJI (Jl L^aJl Jail (j-u «^I^JI plj^JI (_y3 J^-JJ 4j.o Li- 
ft jl__^l<j/l (j-dg£ i_k'"'.i ' "I »> (j i ' "J L> g Li' fH)- 1 ! ' ^1 'j a i(jUjS (JjL"Lu ul dJJi 4XloI 

(_y^ L?j-^ '*-'- a 25000 j_ajij jl » jU" . aj J-<kJ i(JL>JI ( _ T 3 o^ajj jl *^^"' ' "J 

.3jl>.!_jJI 2_^LiII 

(jl Jju L^ia 1 Jaju (jLa iSiaLJI j|ji,l j-J^a- jjic 2JUJ! aJJt j j La " Vj 
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cUoulSJI {k*J 



(jl Lolj 4_i^aL>- CjLxj^jI Ala i ulaj j a, U (jl La! (-LILl&j .(_Jjj»-i 2>j-o (Ji-ljJI 

(jrt_al_>jjJlj <LiL>- Ji-o aJLaLJJI jljJi! tiiij 3jji»Vl 3JUJI 3Jiof ^j 
SJJsLiJI ^ljJ,l ,_£ ^LjLa Ij^j Sj.p.'i/I 3JL>JI ojufc (ji>oj . (j^Jjjj^j i nllj 

.CjIj-oj CjIj-o Lg-al Jiir'u ill SjLcl tjS^Q-i i-,m*>- 
CH2-CH2-NH2 HO ^ CH2-CH2-NH2 



HO 





OH 
Dopamine <ji-aL>j.j 



Serotonin 



*N^ 



jrp^jjj.^ 



SJJsLj S^La (_yJkJ i— 4I uacal <bL#J (j-o (j^oLjjjJI Si mil SJ^LJI S^UI j^Hal 
3j_u£ CjLlO ^Ijiir" 1 nl JJ£.J .71-1,1 (_yi S-S I < 1 iilu (j-ul 1 n-vVI ^£lj_o (_y^- J-'Jj 
(j .hi nLa-^/l (j-a Lij_j£.j 4-mjl^tlj ji^La^/l SIjlL (jJI dlli (_£J>jj (J-^-oIUjjLoVI (j-a 

.a£Lai 

jj-Aij n—i-L^j-lJI (_y^ SJJsLJI ^IjII 4 j nil (_ylll j-iSI S*ll (j-o j-ji^ liJLLAj 
^_ilj_La ( ^c 3jLj£. j-Aj Ki(j-dl'\ 1 11 U » (jo 1 nil cLx^ji^JI jLS^ dJJi «U!Loi (j-oj 



CH30 —y^^y 
CH30 — LsX. JJ 

OCH3 



CH2-CH2-NH2 



HO 




CH (OH)-CH2-NH2 



OH 



Mescaline (j-dlSL^a 



Norepinephrine 



6i> fl ^h ll JJ- 1 
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?<_p LuxcU I JUL? JjLiujJI JS'iVi >n.& 

(J_ul (^Lu dJLta-j i into jJmj. j<sjj/Li i_3j|jj(J,l 4-<j/^LjJI jLo£. (jls dJJji 

Lysergic Acido A « ul j a ^y-JjVl <_3^> >JI ^ *-j k<LSD» jl <« JL_j_al 

. La jl>- ^1 (J^jjjijj mil SJSLiJI S^UI 4 i uui jj'a ((Diethylamide 

C2H5 



C2H5 






N-OC 



N-CH3 




LSD 

(_£-}Lc jj£. J-JJLJ ji J j' a («Lc^J (_y3 'j^>^ «LSD» 5-mj I g 1 1 jLa£. j-jH*jj 
75 (j-C JlJ_)-J V i4_La 3_jL»JJ 3 \ A t'r-i 3-J-o^ ^^labij (jl (Jj-p. njl i n'lVl ^Ir 

d J.' '^**^ (JLuSILj/VI *JsIj^ ^^a (Ji-I jillu j_i3Li«JI ojla o^*.' M - ** ^3 

LUiaj jl La£ i L^lS <_ja£.jj,l j-ji: L*jLM dilJL) CjJlxIs SiaLiJI jljll <j-a Vjj 
(_L>-I^ (jL) (J_<j/lj_a ojl"" i nL_> liLljj j_<iLj_a j-;LC. (jjj^Ia l j r c (J-aJLJ J^ L4I0 
i4j 2 J jl ifuXI .iljltj (j^-j^Ldl JlLa 2 g j it I jljll <tcj_aj*_a (jl JJ-JJJ .3_lL>J| 
H_gl Mitl (^ jl 5a J S 1 1 /_^ Jl»-j3 ( _ 7 jJI jljJ.1 oJl$3 ij-p-^l i_)jl ( n^/1 I Jl$j J-a-KJ 
oJlj* ( _ 3 _3 J-<kJ (^LlII (JjjiljJll j_Laj3 (^ (j ,-w ,-)•»■" j (_>^>L>- (<UJ-)I Ui^ f ''»! 
jljj,l ojui Jila ( _ 7 IaL«3 (jLa I jut ^Ir a nil I a • uaAJl ^jLv'i/l (j-u-ujjjjl 3JL>JI 
^.iLv'iM <ji_<jij_Ljji j-<kj (j-JLlII ,_LjiIjJ,I j-j&jl S^Ljj ^jlr jlcLluj JIjU^Lj 

.j_uQ!I 3JjiIU-a a La lii i a jlj^ L&jLpcl (jSLx-i tiJJjijj 1 '"«! fl 1 a»dJI 

»l I » II L^-lJI (J_i^5^j (_yj-!l 3_L)L^JI (JiiLaj I < 1,1 oJlj* (j_o /<sjc.jJI ^Ir j 
oJlj L*a iJ-Aill JJsf VI Lg-La^jj <J (j^JIj i(_JL>Jtl Ijla ^ ^j . ^. . ^. v. 1 1 

(_p_aj (_^>JI (jjLSLJI J 11 1 -v (_yJ-C. L^J J taj i njj jj,l L4J JjWU (jlll 4^j^iaJI 
.(±jJi^JI joiaJI ALai CjuJij*Il1I c-uu^a I (jj« Ijjvlj 
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LuxAJI {ksJ 

j-jS-aHi\ /. I c SjJl^JI jl i^Ls JJLi 4 jo i ii t La (jl *L«1*JI ^j^»_' j ii" »jij 

.7c_l,l (_j-3 L^JlSLa j'\ ej A I tall ojufc 3^J-° JJJ^^II ^-**J (_,lr Jl>.| <-3j-*J Vj 
4j-LLaa» (jjS^i ^JJ J^>J i4-*-<4ia-a ojSlj-oj 7tJ,! L?^L>- UaLfuJ A\juu^s>- L$JI jJljjj 
L^-lo (_<S^pj (_yll! 3j-uSjl 2jj .>.»!! CjLLjJj>JI (_)imj "^J^J lS 1 -*-" da I ui 1 1 1 dUj 

.tflj^Li. (_y3 7T J I il~ij 7E-U 

(_^3jl (_y3 SLpJI Cjlj_L«-<J (_£Jl>-! (_,-Aj i«LSjJI «Lu-aL>- (jl (jjut-iJl (_JjJJ 

t3j_uSj1 Cj\-tjjj>*j\ (j_« ^ *J '>><~ J_C£31_t£. (_ r l^ (J '^"' ' uJ I (_2-3 Jl^Lslj (jj i ukj^-co 
(jl dJLJi ^^Jj-JJ ij^-aLi. p^j (j-o 4jJ| jj-oLI^. (_,lr dlli Jjlj J <i"n"n 11 I J iS Ij 
(jj S "1 1 11 I J IS Ij i(jVI jji L«£ iU^a ^j Mijtl TcJlu ' La jJjJ (j-I «LSJlll 4_<-caL>. 

4-ljj^^jiSLI VI oi j 1 nL>JI (J!Lo iCjWI (jAjljj (jS\x-i 3-oLc 4_u^3L>. M . ^" . .. ^ 

! 1 ^< I", 0" (jl 1 L&j_lc.j 

^^-3 j-o^l Jjl (_j-3 IjiJ Cj Laj U 1, 1 (jjjitj (jl i_£lj-!l ljui t-lUej^si (_£jJJ 
l_£ jjl iDNA (_£jj_J! ^j^ a->JI CjLuJjv (_yji i4J3^L<i£. &j^j£ 2jj Jac CjLuJjv 
CjLojJjlU (jjjitj tdJj J-»J iJJ («J i3-ojl»-a (J^lLo L-ill (_yi^. J^>i " j0 J-**^ 3 ^ 
i7t_ll I J '■ " (j^SLij (_ T ^-!I j_i^Ll*JI (_5-Aj l£>^' 2jj ,>■,<- jj^sLi^. (_y3 SjjIjJI 
.jliSI jl m£jj*.| 4_a^l»_a (j^_u_« lJiJi (_y^ ^^i) -1 •-* (Ji)"^"*^ y i n"<" (_ t jJ1j 
I Jl^j Jal A'.-^VI ?cJLl » Laj 1 uJ j<J t(jl 1 ujVI L43JX. (jylll CjLo^mi S^Lj^jj 

i_iUyn nV i_jjSjIj 3j-5^' lP- l£j^~ ' j jus "^ ^1 >-»"■"''» i43jjiJll (j-o (JSL^JI joSjI 

ojui (_ij-3j i(jl 1 n'tVt I gok: J '^-^ ct^I' l?J j *"'^' oL«ii»XI (j^ (j^j^U.1 i_sVT 

jljjls. j '^^ (_y3 Ltli. j ji3 LiJi j J-jjj • (j^-° ij^ ct 3 3ijLa cjLoSLo (^ (_*jSL!I 

La J^ 4J J-i-uJJ Vj ij mi j II 43LU 3>^i Jl> " (j-'l S^j-«-ilj CjLoymi 4_j3 Cj-ilj 
«LjJ| j-j^sLLc ^^Jl (jl 1 11 tVI Lj>J I Jl^Jj iCjLjjSLoj "-r^fc (j-o ^LtujVI 4jLu-o 

dil 1 1 iiL>JI jLdbl (jlSLs L^jJI 3^>-L>JI JlJI^. L^3.aU"ii ulj oLoymi ojla (jjjieiJ 
. a^jJI JLi^o (JS" (_y3 I^qJlJ-" 1 n't (_ylll 4jJjjjSL!VI 

J^ 4_il mi a Ja_aj (_5-Lc 3_lJj|jjSLIVI CjI j i iiL>JI » Liaj ^1 1 n'tVI aL9 Ji3j 
CjLu_uL>J| i>JLA /ylaju (jl (j_« (jSL^jj tM$j mi ill Tc-1,1 4_i (J-4JLJ m^ j-JI ' la i 1 J 4 1 Mill 
(jl jjj-ajj ^^3 I Jl^Jj i7c-l,l L^J j»jjy Lt^' <— flSLLi^JI (jAjljj aLloJI i _ 7 i^ ajJiill 
7tJkl (—fljuij (JSj aj-23 (jl (^y^l (j-« f^JJ (_5-3 *^^ > "' ' ""' ' " CjLjjjiLsJI Djjt JlLa 
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fulmc'UI JUL? JjLiujJI JS'iVi >n.£ 

«lj_ij^iSL!V I cj\ i i uL>JI ojlj* (Jio (j! jj * '•'"j (j-« i-L!l-i-&j . *ls jJI I jj*> Lxj 

dJ I "i <ll JiJS L^-'lj (_gj mi j II (J-2-»-11 (j-a LSjjij ^lo I La LojJ •*• J ' taj i u S-ajJjjJ,! 
a J Vi i ii j a^JS . ^jLuijVl Jjijii L<u LaLaJ . I J i ni-b I j . .. A> ja-<l*3 (_ji£- 3j _uU! 
i—iUej^sl i^jJJ • pUai-VI (^ pjSjJI i-T^i^J (_5-3 SJLiI i nil «Gljji-j d"t\^\l ^ 3^a 
(_2-ll jjjj-isjjj CjI i i nL>J1 0JL& (J-Aj" i n i>jLjfc ^.lLLlII cLlL^X. (jl '""JJ LtalJI £JL& 
CjLu-uL>JI (j-o l J T t>- j-o VI SjL^J (_y3 I iVm lilt Jjj 'J^ floJlj *\j ajjdl 4JL-vj-o 

jLSLIjVI ^.Lc: Sjjls <d <<jrjoJVI S^sL»JI ,_Lcv cu^-mj (jl Li-iSUj ^-ujj^SLIVI 

. f-u^JUJ (_p (_y3 ^ I aJLi (jLcu-lVI (_jl^. JJ *"'JL3 'pljtJJ^lj 
L^_i CjjjJaj (jlll SJjLgJI S^j-i^JI dJJj ^1 i^ljJI I j-tt i_jL=ej^l J-clx^jj 
1 JjJl>- ^Li>- <-L!Lui (jl (Jj-Sj (jl LuSLajj 1 ^JJ 3 "J^ <= ^ J JLH^^' I ^iLtuiLaJI 
^_4J (jl Lillii (JS (_2_L*_)J . LujJij CjIj f 1 n J '"■*" (_p C)l I 1 nL>J1 tfjufc (j_a I jj Iqj rt 

I ■*' j*» i S-Lt-L-tla 5ja Laj (jLuij 1 11 1 Lgjl£j ^Ljjijlj "Luj^pSLlVI cj! 1 1 nL>JI cjIjjls 

(_p (jj S, j 1 uj i^iol V L^jLuLSLoI Sjujj I j.'j^j"' (_j-3 aJJlUu ' La ;"j j ■ ■• j-*i!l 
Cij o"i 1 nl I jlj 'i_L^>- JJtJ ^Lx>- tLajjJtX I L$JLl>-I <_jJ3ljlI! 4j»jjW «La_uj dJJj 
ij » j j La II j_«JJI (j j ' n~ 1— 3 j 1 11 3 ii—i^L-u^l I JL^J aJJllII (_y3 CjLu-uL>JI ojufc 

.(jLu^VI *KjJ 

LUk: I il 4-i^L>. 1 Jl^JI jii/Lo jLCaVI «Ajk JLs/G (jl A-xLaJb Li-iSUj Vj 
«GJaLL-> (j no^e-i VI (J-<J-»J 2 iCjLjj/L>JI oJl^j (jVI (jjLaJ (_gjJ! (_gj mijII 7cJ,I (jl 

I il LDLi U3 .SuixflJI =Gljj^j 4isLU (jj» '/20 (_,_Lc: jl^j V Uj^I ,<uK]| 
3-LJj^^JiLlVI oLu^UJI J-l^sI cjIjjlSj ^j,jJ2u\\ jJ,l cjIjJlS Lijla I jlj 

TcJJ TtjLcO (_^3 (jjS"l I n 4_)jUm i>jLjfc (jl J^ill (_ r k Lj-1 7c_li2J 21 4A^_jJ1 3.3^>.jjj 

aIj^v ^LjS 1,4-1,3 (_,i^. JJ>i V MlLa (_gj mi j II tc\\ (jjj 1 La 1 uJJ 1 a . (_gj i°?i iTI 
IjJLc i 1 1 I "1 «i 1 (_gj mi j 11 7tJ,l (jLa ij-tiu.a]| (jj^ll Ij-A fO-C-jJ .ijpJI S^UI (j^ 
» j-La^i 1 "~J 1 LJj-lLi (jO^Lj (_5^Lc LiJjLC JJ^J 4j^aj^aicjJ,l U^L>JI jj^a ^Ljui 
(jjjjjJ Cj Laj U 1, 1 Aja Mjui IjJ^ 03^^-3 1— ^^.j" 1 n"t (jl ^j j» uaJI u^L>JI eJJt 
3j|_a (j_a l_ !j-2j La sGjil j (_y3 (j^jjej (jl it-lla5j 11J (_gj mijII 4- t l'a-i ^ , ^.j JS 
ljj^3 VI 4_LtC (_y^ '<! I j" 1 •■_' Vj_Aj iC^jJI (j oAJ j_A S^^Lla (jajlo ' all 
ila-aa olj 20 (j£. JLj^j V 4J3LkJ1 (jjj IJl». >L1u3 
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cUoAJI 6v£J 

(j-a 4jjLojJI 3±£L!I dJJ3 Ji.b (j^a ijl^cVI 3-«Ja JiUj Ijla jl dLi Vj 

(_j-j-!I Cj I JL»- 2 1 j CjIj_j^>JIj ill Loj I » t, 1 (j_o 4_1jL& «Ll«S j^HJtJ i7tJ,l u^L>- 

'i3L)J^ o ^ r o Laj I i» 1, 1 tiJJj J£ (Jj- i n't (jl Ljjijl I— LJT jlj . (jl i m'iVI L^-JiiLc 

<iijji (_yi^ '"'I scfljitajl eJJt Clw. j!j ,.-<! -»,A,^,II ^j-u^Lo (_jJI j-o^l r-Ll>-V 

.i.."<tl aj *^^t 3_m£UI jlj-oVl i-aVT^yJI Lbt^b-V i,ojku>JI 3 U , ..y, ^ , ^ ,-,< 
ajjt mJjJsI (jl Lul^-jJ i3-ojpSL!VI i2jLu-uUJI SjjlIi dili J£ Ljjla lilj 
» <>> j VI «Gj_£li (^ jjJLie_j <j' £| -iSU-i V '^jj-II 3«La5 L&^i£lj cj! juiL>JI 

joJSj-JI IJlj* JJlj-J (lrl-3. (- I c j . Cj Laj utX lj Cjlji^-^l oAjfc (j-o iU^a (j^j^Lo 
ljui (JILa (S^tjv jLa i(_g^ Mijll tc-1,1 S^Sli CjLulSLau «QjjL2^j ^ij_^jij ^Lu-Ja 

(_gjJI l^qjUjaJl (_gj mi j II 7tJ,l jOJ*J>J 4 J I ii'flu ^LjLifc JJU-U-u I - 1 aSj I t_-u nL>JI 

t^LlLfc Lqjifcjv i (j_uL>J1 1 JJt> (J* mi t La-Lu i Lll4^s-4->- (C^c->- (j£. «L4^e->- >J*lJ-l V 

( _* i nL>JI lj_<k (jl i Lufc (- i ii M VI t—iszjj .CjLcLJSj i_2^c. SJlC (_jJI J LaJ JL3 
i±u JLS 4aUaJI £yl j_u£ jjJS ^1 rLl=eJ i,«j*j>JI j^jSLJI iCiLolSLaVI Jjliitl 

. JLJ^J jl CjIj (_iJl 3-jLo 
7t_ll I frjj i-j ( _ t jJI 3JLILJI SsLaSLII jljJLo 5-La-j ■ aj II SjjLSl! aJJt Tccbjjj 

(Jj*>- I iTlll 4JGJ-LM\ Jl>-I (C^=->- (j?-^- ^J^ V m£ jJI t gL^JTt^v JJLLJ /CJL^jS t(J^ ' 'I ill 

t (j_uL>JI (J-4^. c^^ ^^3^ (J -4 -*- 1 (^J^- 1 O' * _•"**" ' " * j4^ 'lt-'JLH^I ' <j - u L>- l^^- 1 

t 3^1JaJI ,jj5 Ijcv bjJLajs IjjLS VI dil^ ^ ^ JlJ-~i i uj Vj iCjIjJII i-aVIJji^JI 
LJa-oa 3_J£J| ^QaLL (j^Jii. ^yk: Jlj)j V Lij liiJj J^ J < ajj 

7t_ll cjLSLla jJ-2-1 (jl » jU" . ..j Luj^psJI Ljj/L>- (_,-i-j-i jl LJ-ijl Lil jJj 
Vj iSJjLa jjo^ ul\ Ji^'iin t_^oUJI I jui jUj! jl L>Jl3-j! i3±o^ (^jjiJI 

4JI L»i 1 1 J i aJu tLu^sj^l Sj^Jl («^*->- 3->Ai ^ i^LAJ^ LaJn3- J < i"m (jl <ll Jj 
.CjIj jjjlo ' aJI (_,Jlj». ^jJI Jj-aj Ji^ 2^1 Ull jj^ Ljj-Aj IjJ^ dJI(j"i i uj (_3jjj< 
jj£Lj (jj i -1 se i ia 1 1 (^j^pSJVI i^ii nL>JI IjLA (JlLo jLa iL*l!i j_p (j-o (ai.jJuj 
. (_gj mi j II 7c_«il riLu (_yjl Ja JLjlSS i^jj-u J- ^! ^L^J (J& 
i jj£L!l Ijui (_y3 Cjljlj^-jJi,l jjLji (j-U I JJ/3 L»^^o J i i"i_) (_gj mi j II ?t-llj 
l_JjSj 7C-U (jl JJ^^I ' ■ '•*■<* 1 (JA jl£ LxjjJ i^^-^VI (_7i^. 41jlxj La Jl>-jJ Vj 
LoJlJ^. ^ I " fl ' (j^. I ■>■_»! Ij-2jj iCjI oKII Ojui l_jIol Lojti^. tLmij jj£, jVI 

.t_jLjSL!l Ijla oJl lj-23 
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, -i\l r- 1 A", tl jj.0 ijiiLlo ^pJI 3_lL>JI (^ lS^HN 

<>J_& *_3 J_J d al la II jjLco-a {j-a s o una j J t^a^q 
i4j_J-pJI I gjLliftC tljo-Vj 1 1 gjjl gj ^1 . ~iM c I alii 

Lu*>L£3 ij^j£ Jo. ^1 3jl*A!I 3-pJI 3_lL>JI «Lui3j 

5 . jIUl l 4^LLaJ| 
Sjjaj> jjlc 4»o ."ill ^^3 J>jJ9jJI (Jij^>- a ^ T" (<"JJ 
Sjlj^vj ^jj^s ^1 4-ulxajSj| 4JsLLiJI J^eXia i3Jl>-Ij 

3jl II (3'j *"J ($—£j *° (j £ ilLJij 3j_^vlj 3j a 

(_^J*J iJi a i"i II I (j i a Q^SLlj ^^iJI iLu^j^jijJ-L^JI 

. «UI jUtJJ (j^J^SLII J J I n^i (_5-l^ 

. j, U" , ,." V ^ j'a i<— ijli nVl I JJti qjjA '< L$l 3-aj}UI 

(jl I j :< <u V S-L^JI ^j-LWJI (jV tiLlij i3_«_«_iJI 

(2^c jlIuj Ju3 (_ylll 3j_uSLII 3jjIjj>JI 4JsLLaJI J a <"i i iU 
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\c i_JUjjj i(-d!j <_,!£. JjLa^j 3_pJI <LlL>JI jl JL>o I Jl^Jj .Jl^s-Vl I jufc 
(ja£Li i«L*_iLij_a i'iIjU^. 3JlC (_,i^. -ij^J (j-° L$J La (jjlj^vLi 2 )« » . .-. 1 1 ojui 

.SjjIj^ 2_sLU ^1 3_uLlojSLII 42LUJI Jjo^o Lkjjijfj l^ftl 

.JjJSaJ! 3'j- 3 -! 6^ ^N^' SLaLLaJI (jlLaJ V 2_pJ| 3oL>JI jl liili (j-i«iJ 
Sjtxjii al CjLlLic (_>^»J (ji>^ (l^ L ^-I^ ij*^ J J '^djlj" 9 " ^JsLLi 'liufc (_ T 1^. 
3JijJl>- Cjuj^jv tLb (»^ CjLJLajiJ! oJui £^c «L>oLl!I 4^LLaJI ^ -.', ^ ij i«L*jL<jJ,I 
SjJJ uaj\ JJ£. 2al Utl a jut ^1 JLJ-"n nl JLl*j *u 1 LgJ 2_aj}Ll| 2 alUtl I jj'a j^iej 

3Ah^t J 2jo-pJ| iTjLlUjiJI slj^-V 
iJK 1S1I 3ji£. (_,lr 2j^L>J,| Sal Ull tfjut a! JlJ-"i nl Juju (jl 4jL>JI »_.U", , ,."j 
dJb^o (j.3 I J I « " ■ -" lij^jj*. 4sLU ^1 2_uLlo-iSL!I 2JsLkJI Jjjo Jt3 ^^42 

JLujI u^ J <" 1 n"t 2_uj^£ 2J3LL> ^1 LgJ^so jiJs L4JI La£ t/n 1 n-»Jl . ~iM .^^ 

CjJLxj L«£ 3_ujj^5 2JsLl3 (jJI L$J_jj>u JiJS J I 11 -ll <^"* VI (j-a *j 'I i^all '"«! iVijMI 
(j 3 1 2 al La j| pj_L^j_o ( _ 3 -3 j_La_i_L! 4j.jL& 3_^j ^J Ll& j.a'i/l r-LbeJj 

L^JI^ miU SLpJI -i^-j -O^?- (J- 11 ^ 'Ljj'j-^' 1£LloL(jjJ! jul^Js jl <_2j^jlI,I 

dJJij JJ '^"' *l L.i-uflj (Jj ij-aia-a j-±C- lj-al 2_cj_£i,| I ^ajLtoajj 4.ADJJ, I 
LjjjcjjJG 4^LLaJ| 4-«-i3 (JjLiiaj Sjj^-cis (oi>«J _^ijJ! tLilL-u j-uljjill oAjfc (j2 
(_yi (_Loj (jij JiJ V Jj^^JI (J'j-^S ll^ "i^jLLlI S^LLaJI jl ^^-ulaj i,j^jJI jjlj-^J 

. 2< Mill l_ x^J 2JL>- (^ Li^ li^^JI jj^-*j jJ^II 

Jiitjj (jl Jj V 1 L^£.jj (jLS I 1 j a cLaia iafl )«-JJt>- (jl (juljill j>Juk joisoj 
( _ 3 _L^j^i!l ^1 "-J^^l OJ^-* t — '-i x -) ' C ' " X 1, ^i>^ WtH>^ J- ^ I ^i^ ct^ 
.,jSL*j La J^l L^jSLU (JjSj Lt^- 'j»LtaiII ^yJI L^-La 
Lxj 2_jj|j^J| LCusLajJI i>uljJ3 I j^.lU-." ^Zi\ i-.IMU~.ll aJLA LijLs jjj 
^^.L: L^jLljj Ij^ L9>Lli-l ijJLufc LiJl>.^J i2_pj| 2_JJJ| ^ ^Lt3 iijjej 
/_^ 2_aLc 2 * . ^ , j i2_pj| 2_jLiJ| ^s (—xj^lllj *LlJI S-ji^jtS 1 ilajj I J3I3 

ij^JJI /<ulj (_^>JI (jSLdLa tjlj o~c 1 nVI 2 iiir-1 L^Jj 3-^1 j 2 jl ^ i(_^>JI (jSLCJI 

. I j M ,^ aj ( j j9 VjU tl^jJI J^Is 4^LkJI ^ IjLjyjl (_dLL& (jl I Jl* ^-iaJJ 
«Lj_ljJI (j_a 2 al U tl ^a^Lir" , u | ^ I c 4_2jLflJI SjJl^JI ojLji Cj_lLi LxjjJ 
(_y3 (_p-aj3 (jl (j^-aJ (j^-Ilj ' 3 o t-i" 1 1, 1 J 4^vjJ,l ^1_LjJ1 CjLiaX. (_y3 L^al JlitlLj/lj 
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.(jjSDI I jui ^ ^jji-Vl v^jlji^vjllj 
cj^Lo^I S^jjiIj iSjikJI (Jr a2JaLtaJl j.sl i^a4^jjt!oVjUJ,l^.aJLjJ JJSj 
2jj-pJI L^olji:! ^ iaLkJI a jjt <j_o SjLaiL! 2_pJI 2-lL>JI 4-oJiiticuj (_£ JJI 
i JgJLa 4_i_«_LiLaJlj 4-uLlq-iSJI ( _ 7 ^.Ij_lJI CjVjL>J,I oJLA (JjLuj joJj i ^ a u *- 1 1 
. CjLlLulII oJl^j j»3-2j ( _ 7 jJI 2 ij I" ■-»J. I CjLjj_)^1I 2 aiaJI iil!ji£ CjJjLcj I j is t j 
LjJSLgj (_yl!l <Ua-u5iI]|j 2 tl«*tl tljLlj^JI (j-o j-iii^^jlr i_3jjuJI (^S^ol JuSj 

L^taLuj 43LLJI jlij ^"j <_>^>>Ut^-uV (j^JI i>jLC!1 ^ SLajititJl! ,J>kJlj 

(_>iuu -1 flnl »l oUII aLoI Ij-jjS (jJ^-LaJI jLJI Lx-<J i«LpJI «LlL>JI ( _^ I J * jjj"j 
CjLu/ljjJI Cj-Lu JijSj .CjLlLuiJI ojui (JlLa I feu£ f^J-^ L?-"' (jju-o^lj ^£.}Ldi,l 

2_lL>JI (^ L^Li. Uj^>. i_dLia> jjf iJUJ.1 Ijla ^ £■•£)■»•! u^' Mj'-^'j 

*j^>JI I J A j j Iqjj '2 al Ull 2 ri I" -^J. 1 Jj^tlll CjLjJUx. f-J-«-»- <L»3 (^LH^ ^tP^' 

.<^»Ji ^KJI <y3 22LkJ! jjp ^ 2JjlcJJ 2^y^>JI 2_fal 

l«Lj_L>JI 3lj_> jlj^Jt-J AJ^i-lj'lJ I ill! ^^3 7T J I ill tJS i"ill 2jj tag jl d I^U" ■ "^ 

d U , ,,j" ^ jl JlcLi 4_pJI «LlL>JI ( _ t 3 Jls-jjj iSljjJI (j^ jajaj>JI ( _ 7 3 jJL^si (_,-Aj 
Ojui (j-a (_32l (_5i^- (_g3^><J (jLjijVI p i ii-v ( _ T 3 JljSJI U^L>- jj ''*.' i-^-llJ (j'j 
.SJl>-I^JI 4_lL>JI (jjj L>° ''^ 3 :;e - 1 Cr^l J '^"' -^ C3^' Cji oj i n->JI 
^Jj , ^. -» 1 1 » o ,"||| ^jjij 4_ujj j pj|jJi : L^JI 3jU,l 3'j-*"! Cj-'! ^* " '"'^ ?T" :>,J L«J 
» oialmJ Lop^j,^ J^Sj^yJI jji-Vljjfcr-LbtJ^^JI (>jKJI (jls i22LkJI ^ic 
(_gjj| ^IJlJLII j_p_«_jj 2 al Ull ( j_ a 4_oj_Lj La ^Ir 4_Lo J i^asej] 4£jjcj (ji 
iCjI—Lljjjjj (jjjijj CjljJLufcjj^S (j^ *J^ la? l fSz! lJ^ Cr^* 1 ^' (1>^"-JI ^JjLlIj 
.2_pJI 2jJi>JI tLoJiitiijiJ (^JJI ^yjjLu'^l Jij^jJI jji 
^j Jag <_j£j_o (_gi (j-« Lo Ijl jJLo jl ujj ^1 cLl^-iSJI t_i^LL> *-£&>■ i— 3jjijj 
a j J J i'l i n <ll 3-Aj i4_^3 2_LaLSLII 2 al Ull ( j^ CLu\h jSh f_j\c Lulj (_gj!beJ 
(jij 1 2 ii I" -^ I «Glj j (ji_> «_2j (_ylll 2_uLuijSLII Jajljj II 2ijji (_,lr 4_j£ 2al Ull 
IJlj* J i nSLlj Lajtig. jl JojIjijJI j>JLA (J^txJ Lajtig. 4_La j I U '." 2^LLaJI j>JUfc 
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cluOLlSjl tJtl 

i2jLl£j_1,I aj-lt Jii VLLo Jj^jJjsJI j£j-U LiJLM |jjj . ioLj 5 J III<1 L_«£jJtl 

2_3_J__J| (jij ijjaj^SJI (j-o <-lilj i '"< i ii (j-o l_ iSjL «Ljj^v (jl uJL»-jJ 2jj Jajul 
(j<_>.jjj j, g 11 j (jjJ^SUI olji (Jh-J ?-*-* Cy-*-" JajljjJI J^Li- «L_l3 (J_*£Lj 
JlJi£. 3Jl»-1j 3jl3J jjS^LsJl j£ i ii (j^ ttlal tall ojui 3^-M O^-'J -iS^T ' "^Vlj 
J j i iiS I (__r-lL> (jJl (j_jjji (j-o 4jL5jjjaJ La ^-jLA^- (J^eILi3 i^l^Jl (_^ 4Jslj^vl 



CHO 

I 
(CHOH) 4 + 60 2 = 6CO, + 6H.O + 2J>LL> 

I 
CH 2 OH (jj_u, 690000) 



2^1 Uil ^Lc Lu_)^- ojW-^' (^SLa-i j^ i nil [$y&- (jl JL\ll I jut ,j-o (ji_pjj 

<Jl! Lxj^jv jjjju ij-L»- (_j-^ 2^1 tail (j-o 1jjj£ IjJ^ 4Jslj^vl J^£. ^ La »j 4JV till jj 
3JII LaJI (^ Sj xt& CjLu_)^v i«Lslj^vl (_^c jiIJJ (_ylll (j^Jj^lll J_i i n^i (j-JLij «U1 
C^j»o I frLajl aj dia (^SLxj Vj ijJLh 3 "^' CjLjiftC 3_jL$J (_^ Ui^-' ^' *- ^P~ 

Sj Hi's VI j! 3tP^VI CjLlUx: ^yfl 3SIUMI iaLLaJI 4;^ Lul-> (jjLSjj 

. 3-iU,l (j_a _£j^». fl>^- (JL>^-! Jl -^- c - (j * ^ ' -' L?^' SJsLtaJI £yj j JlIII dil jj 

.CjLo1j^>JLj IjjJLo S^Lxll ( _ t jj^j>JI (jj>" J-* '-'-* *lS>^ (*lh?^T 'J ' a " * ^ J 

180 i5jl i n t La j-Aj tj^£^JL>Jl ^s i (i (_>« *l£J~?" t* L^" 3'^H-*"' tj-* 3 J 
.jjl^u 690000 ^yJl^^tj jJl^j SJsLtaJI £yi j_u£ jJlS i|«» 

2 alLaiX I SJsLLaJI £yl jJ-ill I J-A ^La i3jj|j^Jl ^Lui-iSLlI (j^jljjil LS-Jaj 

1 Jlj* (Ui-d-J I J j 3 (Jj^ 56 -' *J-a (_p (_y3 Lul (_gl 1 LijI.} Lbu (jj^i JL)\3'T" ' t3"° 

2^1 Utl ( 2^o j Jl2J1 (j ■■■-''' (_ T i^- (J-Ltaaej LuLa i/o^v 1 80 (_gi i jj£^L>Jl (j-o j Jiill 

.jjl« 690000 (^1 
I j 1 *i~u (_yJ.ll 3 ajj LaJI (_j\r 2al Utl ( j^ jjiill 1 jbk j^ ^'^ Ju<4 -' J> i *^J 
Sj 1 n^Vl 2 j I 1 c Cj^ti »lj 1 n'^ ijjS^L->Jl Sj 1 11^? 5-tl -r~ jl iJ}1j-»-VI 2_ji AJ 2. 
j I La h S^LLaJI £y> jjiill (__hiAj (Jl3 11 " 1 1 a La a. SJlC (__rLc Jl i3Jl>-Ij 5»Laj» (__rLc 
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tuoil\ fr-JtAI I y^a &JUJI jiliAO 



i£i (_yJi5 (_yJI J-O^l 2jL$J /_^ jj£sL>JI JjJSjJ (j| JgJ UU l(jOjL>JI (^ 



jj<j_L>J| Sj ,,!<!_! 2_pJI 2-<l>JI O-al-3 lil 4J| Ijui t^-cJUJ . sUlj Q^J^SLII 
i " 1 1 j La -- II 4 < j j U iJjjIS I i j a isLilj Q^j^£L1I J j i uSi (_yiu ^1 2-ou SjujiSi 

(ji jt-i V loLij^i (.gjJI ojj-" '■- ,Lji l) " * *' o^ i3_jJL»jlI! ojui L&jiiejj ( _ 7 jJI 

I JlA sLol 2^>oLlII 3U,„j-,tl j!jJ,| 2-j^^J i",nl"i-^l L*^a .jjlui 690000 ^ La «J 

. sUlj o_ii>^" jlu^! ^lii ^ 2_ul_4JI jj!>J! cJl< ULL l( J^LiiJI 

3j_a 2-3LLaJI (j_a >Jj£JI jJ^JI I Ajfc aI jiejj-ul 2_pJI 2-<l>JI ».U~,„* Vj 
, - 1 1 j La j* ,_ I r 3-2jI 1 " II 3 J 1 ii^l 2 jl or slj^j-l J ' a aj ,_, j' a IJl^Jj . 3Jl>-Ij 

1 aISL^-^I (_yi SjLc. 2-aSLx.a 2-i-aLi. i_aj^ii> C^o SjLc. dlti J»"" (_yjij • S-SJuio 
jj 1 aJ (^SLaj Vj Sjjaj. J£ (^ <L2lLa.ll I 2 al LaJI <_Ac.I a1JlJ-"ii ul (j-o I J i£ i" 

3jIjj»- 25-lo> (ji^. j jS^L>J I (J'j^i o-° 5j>oLl!I 2alUlt 2_pJI 2_lL>JI a\ JlJ-"h a I 

a) 1" nij lilli ^^3 3jlj^>JI a1JlJ-"imi1 (j'i/ dllij i^Llo '"Al .^.11 dJb^jso ^^3 
^JlJI jjjjLj-u^I j-AJ tSjsjL) ^ 2JaJba ^Jl 4_L>-L_u 4_ilLa_L« (j-* ^jLh~I Cj^H-" 
«_jU,l SjIj^v «L»-jJ (j a a 3e * "' ti^-J^- i4_a_LL>JU 2-jjlj^>JI CjWI 4_i (J-«-»J 
LcaLiitJl iSJVI J_Li_i3 (^ AjLititullj ijUbjJI jT jLill Jlo iaJJ-'imU 
.a.}L*J! r-jjco ^1 jjjI^^vVI 43^C. (j-o "Jj^- Jt-ic LLb^tla 
(_yi ^j^i-ij 2 j I a. (j£J Sjlj^sJI (^ L^J>3 jal jj* JL>.| < rr iSijSu /<sJj 

ciJJj Cr icj tl^mn't 2_AiJI Ji-b Liila^ 3j>a cdLia tr^-uiJj .^^J! d>SKJI 

Snit ^yk: i jjSfyUJI J,\js*\ (j£. 2^>oLJI 3alUlt 2_pJ| iJJJI a| JlJcI^I (j.l^ 
iSjIjj. 2_lj_a> (jic 2^LkJI Jjl-^J »jU"iM~t V 2_pJ| 2_lUJ| clu\£ Ijjj 

2j_jjj>JI L^jLlUx. (^ L^-a Jiir" i nlj 2al Ull oJL^j i la aj -«■" q\ q jl I j 'X ^ < i >.j<"a 

2 al La II (j a ' " 2 ~ (jl . _.U" , „" 2_pJI 2_lL>JI (jl j»3t!-!! ^jlr i_3jljill,l (j-a 
/_^ Lg-a JlJ-"i i n"t /. J a i2_uLuij^ 2^LL> Sjjj^s (_jl^ si JJiJI ^I^H^-I (j^- 2^>oL(JI 
(J-Li (_i Ji ."ill J ja j^ JLcLtuJ (j! f-jiau ■ ujj 2^UaJI ^^IJej CjLjj^jv sl-ij 
(j_o j—iilll joj I i j a «U£ ^J-ijJ V 3jlj^>JI 'L>-jJ <jl i^l iSjIjj>JI lIxju AUaj 

,jj>-2 i flJjjLa 
ja£L»jj L^JLs n_3j^JaJI j>JLfl> Cjj>o 2 al Ull J^ t"i , „|_i 2_lL>JI aj-2j (_^-Ij 
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, / - 1 1 j ta a. fj 1 r dUi J » dj ( _ t j*J i2j3jj| /, j" * i ; *l JuLlI 3 J i n^T lIiLlUx. (_y3 
'"'lj loC i_l!Luij .CjLxj^_i2| (JlLo 3x.jjia SjLcLt^o (J^l^^. till j /Ja S-ajLa-'i i no 
AaJyj i4_pJI «LlL>JI /yi ajLjaiial CjLlLic (_ 7 1^. JlcLcuj (_yill CjLxjJj^I (j-a 
j^c 7?-J-yj i«U^. J-J^=J V JJiJe-a Jl>-Ij (_J£.LJj ^Ij^-U CjLxj^j^I ojui (j- 3 (_P 
<Hj| J 1 (jj& (_£-ij-J Ly-*-" 5_ljLlojSLII ■ " ' I j La >i I 1 (j-o 31 1 ill i m"i a i " Al c I aj 1 1 aJJt 

j j in<l (j-jIj (jJI - 2JL»JI oJl-& (_,a jjSjJI jjij - f.\ jlJJI J^o ^1 j-a^M 

S^laj. J£ (_y^ 2 al LaJI (j-a (jU(-a jJiJS Jj^ k*''l J-° *Li'j U3i>^-" 
j^JJ ■* . ..^" j'a ,jJi^o i_ijli ii Li 3_pJI 3_lL>JI (Ji-l-i Cj^Lc Lall I *-jLujj 
Cj u^*C i nl I j j i uS3j Cj Lxj^_i2 I (_>^-»J f^J-23 ^_yJjVI <lL».jJ, I (_5-i3 . CjMj (Jjv lj_a 
dJJi * j"m ja-3 i5ja-i-m-jj| L^j!Jl>-j (jJI CjLLuj^jJI «lj^v| (jiajuj (jj-&jJlj 
2 La ■ alj j 2 U _.,,._, II CjljbvjJI aJLifc La^jLS JLui£tjj jllill ^LLjJLlII ^LlLvjJ.1 

. *U! (jJ! (j^vjjj^l (jj» L4J La J^eIjj 

oJlj* (_,_£ 3_2J_La_m 2 al U tl ^_& CjLjJUaII ojui T^I^J r«-&i (jl ilLfu Vj 

. I j'" (j^alaeliil /cjj (Jj < L^J 2jo it? Vj ,/-.\l r- I A"ll jui ^^3 , U5'a 2_ajLc jljja 
CjLjj)^>JI (_>A*J (_S ^jjLjj^ JajUj 4jjji . I/- (j^jjej I4JL3 2^>oljJ| 2alUII Laf 
1 2 a I La II 2_jjL>J| Cjuj^>JLi I j" j 1 1 1 ■"' (3^-a-i C7-^'j i(_^aL>JI i_xjS_pJI Cjlji 
CjLLal mi 1 1 r \ "ux-a j^jjl ( _^sL>. ^jjJL-uLi >-iUi _L»-j 4-31 l^iU OJL& /njl 1 n" -al'o -aj 

.2_pJ| 2_iLiJ| 
j_Aj t/n 1 11 -»JI ( _ T ^ 2 al La II jjl_i^a_a j<s_al (j-a 1—LjJ Li£ jj£jL>JI j-fuuj 

(j_a «L^-jJ (_yl-C JJ^-p 4_lUj(JI ojui (j! ,j-a (O-C-J-ll CJ-^-J • L ^r^Jt>rh^ ' lP 3 ""*" 
(j^ I JJLc (j 1 1 ajj (_ ^a i^jjj Jl>- (^1 SjiijLA A ny<~~\\ ^a, \_^\ y\ idiaLtujJI 
(J_<^3^1j jsJj iCjl_aj^_i2l (j_° CjIj_iSi£. i _ 7 i^ Jlajju (_7jJI «UljL<jJi,I Cj^icLijJI 
(JuljjI (_jJIj^v Cj_alj Cj^cj Jjljj Jj_l>-I VI L^Lu^sLflj 2_3jjla ^1 »l qUII 

.LaL^ 
dJL^jj-uJI ^Jixjjv tjj^ 1 * 0-5^5^?*^^ SJljjiSI «LlLj_«-I «LulJ1 3jI^>J1 J o lujj 
lLJLj ^)ia ^ >■ )*_« JL?c_jj i^JJl LJjLu-ti-ju 1 ^)Ja »>■ j_A ^> J> "' (J^J t ^ aC Q^ 1 ^"^ Ly^l 
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^j X ^ ^ » dJLjj "i i n '1 ^j^ o a* ^ la * J I l£j j" j < ul (J1^_lj1 ^j^ o^ /cj-uL) t_3^ju 
i_2j_*J -1_i_iLj-(i_iSJ] Cj^LcuijJI (j-a ,_£jj>.| 3jJ-i (_jJI J'^' Ll&j i«dJLujj4-<l!l 

^JL*J1 I ^ fl mj£[ rt (^l d lint «(j_u_U^S 3jJJ» jl «lijbj" lull ^j^ o^ 3jjj» ^j_uU 

.((jj-ujj^S ^_Ji_A^_u_u)) ^-iLLajj-Ajl 
(j_o 4_Cj_<nJc_a ^^.S ,_P>.JlJ lU-J^" i n II (j^ o ->■ (jl (Jj-2-l (jl Lufc LuSLfljJ 
l_ji.Ji.j3 J5JU (^t^i-l 3j-a dJj'n 1 ul (Jlj^jl Q^ 1 ^"*- OiSr^i U 6~ '" ^iM^I-fljil 
^_j^ 1 a» ?(_gj^jc_i 3.3^>-jJ,l (j^j^£j*l "-lilji SjLtuSI jojj Lx-Lu i'Luu SjjjJI ( _ T 3 
5-La • ulaj (J^>.jijJLl^JI Cjlji Jxjso <j-i^- ( _ T 3 i(j^j^£j! Jj 1 nSl (_5-iiJ (_yJI i'Ij'h 1 ul 
(_jj| (J-LjjjJI (j_o JijIjJI aJ-II (j^ja- 1 iiSLi dlti Jl»j J 1 mSGj (_y£ j^^Li- (<uj-il 

.*U! 

j^jJI 4-flJI 1 nil 3-*jL<jJi,l <~iM c I A"tlj 3 J 1 n^VI CjLlUx. (jl /-JtxtlaJI (j-oj 
oJ-$J CjJlj*_j (_£ j-ll I a 1 3 j t- j. J^ (^ SJsLLaJI jj^ jJJS 3^ ^"''^ ^ 3 .' "*" ^*.' 
4_i_L>JI I j i a J j flJJ 1 "" ' fljjj SL^Jl^i>-l (ojj ' fl-iSj &J J ' a " ^J iSJsLLaJI 

!3_j^_pJ| I j* I _i 1 1 <~ ^^3 Igl a<"i 1 ul j 3_pJ| 

^a jj^VI J JaAll L^J (jl^ '2 t^j 1 •■' IjLjjla 3_ijjjtllj *Lxi«J! ^j '•**.* ,»LJ9 jJLl 

1 _yia-«-j (j-° 3j-L.<-i-a » La a «_l^j_i lj_oLJ3 jJLs iCjVjl 1 n"ill ojui (_jl£. S-iLv^l 
^^3 jj^LsJI (j-o J^Jjtx ^^3 (jlto ^tH* U^ r 3-lKJI (j-o » LaJ3 jl '"'N ,^.tl 

1 JL& ^^ (j^sr 1 nS^ll JLC. (j-° L^-iL* jL_U jlj^U Ij^LS (<U i«Lu-uLLo Sjlj^v 'La-jJ 
CjLJ^jI (jl i3_jj^jtlll oJLA sIj^vLj Ij^LS (jJJJI «Lxi«JI iJaa.V J^j . J^L>J,I 
j^>.| (_j_L«_4J jl 1 -I flla.VI (_y3 5^113 Jjlj Cjljb (J^L>J,Lj 3.3^>-jJJ '"«■ a 1 ujAII 

JjSjJL>J| SJljjSI «LlLi£. L^oJl23 I <lK LjJSJjJlJ (JjflJ (JjJj>J,l (^ L&j-o^j Ijj 

.(_^j>J1 r nn ill 4_Laj_ul^j 
(j-ujj i(JL>J,l I Jui ( _ T 3 (O^j^tJ CjjljLuj 11 La j ■•- 1 1 I Jl^j f.\ oUtl dJL^ol Ji^j 

2 jj ilaitjl Ji£.ljill (_JJL>-I «_a .}L>uVL> j»3-2j dll a • ..jAtl CjujjI (jl Jju Laj^ 
/. La » j I >S 1 11 II (j^ ?(_gj^EJ L&jjJiJ iU .*j~ (jjJI J (j^jvji^lill (_yi^. 4jj^>J,| 

Ki Adenosine triphosphate)) «<JiiLfljj<jjiII (^j^iis (j^-mj-b^l ii m uj L^sLi. Lj^j-o 

i_3j^^I ^yjfcj ATP>» 2_JLiII (_2j^^L) oLi^jil ojufc Jlo ^yJI «UJj(JI j-ajJJ 
SJLLo-aJLi *Llx_l£LII i\ Ir L4JI J^jjj U^ S.t^Vl 3JL1JL) 1^0,,,^ (jJjVl 

:3_JLUI S^U^SLII 



171 



LuxAJI tsd 



NH2 






N OH OH 



H 




H 




H 



OH 
I 

CH-20- p -0- 
II 



OH OH 

I I 

„P_0~ P-OH 
II II 

O 



■ 0-" H O O 

ATP LJLa-^/j^tl ^yiiMi (jrLujJLul 

ilajj Li A 1 i t\ 1,1 j ■ "" a-mj-a 11 3^.j^ij^a (j-ij iJaj^j (_jjJI JajljijJI jjjjijj 
2 al ta II jl i2_JL»JI Lpjslia JUloiJ tjJtj iSJsLkJI 3_JLc <-lajljj (~) r>*il1 

(j-a IjjoUJI SJsLLJI (jj- 1 ^^ (j4^ 'SjLuII 2jjlU ; tl jl .^jJLl 4_uij ATP 
(jlLsj (jl ,*_-""' ' ""' cr^3 . -LuLlo-i^J] I ^LaJljj ^^3 j^S^LsJI jl «l JJLII Sjujiil 
(jr-Aj I J^JJ^-" 1 u^>l i^itll (JJo.^ >iia I j^U.-.a ii ,IUII jj^ SJaLkJI ojui 
lIi Lc jjutj (_JJl^vI i La j) " ( _ T J-!I 3_ia_i|jJ| j , ,1^ (jj^ls (2>C- 3-jLc dllj J»^~ 
ill I a ■ ua-aJI Cj Lc j-4J*-a ,_£Jl>-I Juiaj La_Lul Ljjj ^_ci . Lj-i Sja^-oil till a i ..j*tl 
La ^1 i 4( _g^>JI 2j^ , . I giaj^j (_ylll 3 LajljJI j i n'C (jx. 4^>oLlII 2^1 LaJI ( _ laju 
<_Aj-o ^1 ^^jk (J^jtlj L«_Lu i Lj-J! Loj i"<M ,>..!! ^J| j| CjL1j^>- (j-o L$J^»- 
(j^j_u^_b^1 » fCj-uL) 3.}Lc i_3jju ' la ^a '"«■ a i ■■j'a i _ 7 H£.j_4^E-« ijy-^- L53-*- 56 - 1 ^ lJ ^ l> - 
ojLji (j^e_<Ii S^Lcl (^jSjs-ij . ADP» «j_aj_!Lj L-^-jJ] j_oj_jj «ol a • ..j*tl (^Lij 
^^jLLj (J1_<jij_lj^I i_jSj_o ^L>oLj 3jLc dJUj CjjLjajj i(_Jjj>.| 3j_o 4jjLLa_J| 
(_,-!Lc ( _ T L^3 2l i_j£jJ,I /ytaAij 3jjJl>- '"«! a i "j'*» S.cjjjj^a «_o ADP '"«! a < ..j*tl 

.ATP cljIrnnjiJl (_,J>ij <>^ojJjjl iS^LkJI 



ATP 



Jl fl < ..j^ll t Jj^Lj (j^_i_u a_L) J I 




1 1 ^ , ,,j3 eLcj-CJt-d + 



ADP + ~&U= 



il A , ,,jMI ,^_)LtJ (^_i_u J_L) J I 
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4_pJI 4_lL>JI ( _ t 3 L$JL2jjIj 4^LLaJI ( _^^La-"ii ill tLu ac /^asejj (jl LuSLa-ij 
3ji£. (_,lr i»l jjJI (JLso (j£, jiLj 1_<J1 jj£oL>JI j*C i ii JLtu^Gj '.^LlII 4^jJI (_,lr 

«bjLL*±JI 4 j mi" (jll! v2jL1j>»"JI oj-* J-S^jj ATP CjL!u>3- u-& 42LLJI <LJLc 
4^LLaJI (jjajgj lil! j J*n" <_yAj i«LpJI 3-lL>JI ^ >i-V (jlSLa (3-° f°^>^ j' 
(j_o lJJ-^- (3t!^' e ^ j' ' " *^ l ^"~ (_^=Lj-2jI til! j (jl£ *!jj-u 1 1 J ■ I La-i <j-l 4-oj^UI 
J^i-l-i (_S (_Jj^>o ( _ t jJI 4j_j-pJI CjLlLulII (j-o (_£_>*"' ^ " r l5' J' 'U^jlJ-^' 

.2LpJI 4-iLiJI 

(JJSl CjLjj^v (_jJI (_A J^ejj i I j'.al U j^.i ATP Cjuj^jv /_ La »" Lojjcj 
(Jjji-i 3j-o Lgjac-iSi SjLc (_£j^=J C7-^'j iADP u o i n" 2al t-tl ^jicu.0 ^^3 I J I a 
2uL>JI (^ jj^LjJ! aJLui^f (j^S^oLJI ^sLkJI =»IjL*jxAj iATP oljj>>- (^JJ 
i^jJLc. 3; I X i 4_pJI 4_lL>JI (^ 5-ajl i ntl 2al Utl Jj^o 3_lUx. (<UJJ .2_pJ| 
. S^j^jtil Cj Wl i allae a ( _ T 3 CjMj^cjJI ojui (JILo 3* Lai Ac Ij-jjj ^J^p LrAJ 
j^S^L>J1 (j_« f^j^. jJS (jl LLaic 1!il SsLaSJI gj it j< JL2 rt jj t^aj * (jl LL o Loja 

,j_a IjJl2-«UIj (J3J^£LII jjin'C? uJ\h ^yJI-Sio^ Sj im^I «GJlx^I juc q^*.' 

CjLiuia^J! ^Mj £yl ISj>v 38 (jJJ ADP £yl L5j>v 38 JjOJelJ ii<i a_flLLsJ! 
CjLcj_a^c_o (j_o 3^.j-*5=-a (j-G^Oj (jLaJ *_o ufcjL>ol (jj^Ls (j£, tiJJij ATP 

. 1~\\ ft < ,. A Al l 

^^jI—Lj (j_o J->.lj l£J-^- (JiJ^* O' 4_aJLL>JLI CjLuljjJI (j_o (j^-i3 JiJSj 
(j-a jJl^ (_yJI 77^^^ ATP '"«! a 1 "j all ^^Ij (j-o tjj-^ lj-'! ADP ol a 1 ..jAtl 
,2 > J5£i jl dili ^yk: (jyluJJ .CjIjjlxJI qj) 12000 ^yJl^v (^JJ J'^*.' 4sliaJI 
3^1 LaJI (j-a jj^ ^1 ?-Ll=J ATP.-. I ^ , ,.jAII ^^ij £ya ^j->- (j^^JJ 3_uLu 

Ijj^u 456000 = 1 2000 x 38 
cjIj_*-uJI (j-a 690000 u U»- jj^jL»J| ^>J SiolSLII 5 j < n <V| <j! Ujj 

CjUjv»> (j-« >4i>^ LT L1 ^Vi 4_uLxj (JjjSj (jl (_ T J-« : J I Aj* (jLa i LLu (jl 3." " '-*^ 
pLv^pjj/l (_y3 ( . i J i n"ij jjS^L>JI (JA Jl>-Ij i^_)->- SJljjiSLj ATP CjuL-uajill (_jJ^Ij 

LoJlIc 3-j^>JI 3_jJL>JI (jl Ijla (jyjjuj .3j>oLiJI 3_iKJI 43LL2JI ^ '/66 _a-*j 

(JjL>oj iSj_u£ 4jLuu dJJ j (Jjijij L^JLs jji^LsJI (jja Jl>-Ij (^_)->- SJljjiSIj (»j-2j 
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cUoAJI tsd 

(jl JjLso /. j'a dlli (_,lf j i^Jllu I J»_;'^" Vj S^soLJI 2al taJI ,^ JLloj Sj (jl 
(_ t j*J Sj i m^VI 2jlor /_i 2 S I U ', 1 1 2al Ull fl j^ £yj (j£Lx-« j Ju3 j-j^Li Jjri" i n" 
5; I aS-l (jj^LLflJu I Jl>- 4jJLc 4 j i n I (j-&J i L4J-0 '/66 3^*-i (j^JJtJ (jl »^l^" i uJ 

jl^JL. J^jLS ^1 c^La 1( jL^yi Uj^bl ,pj| a^JL! cjV^I ^^u 

J -i C ^^Jl 2_ajLJr"n ii U 2 al Utl ( j_ a '/30 (j_a j-l£i Jj^>«J (j' * . "' ' "" ^ ^ilLa 

2_»_LIJ3 2JVj JjlJ 2^LLaJ| ^IjV',,,,1 ^ JjL^I! >a>ll I Ju» <jf "-^ ^J 
(_^-&j i2_iili>J,! I j*l j 1 1 <~ 2_pJI 2_lL>JI L#j ^jj3 j,^! 3«LaSLII jljJLo ,_)£. 
.cjIjij^vjJ.1 jjLlu (j-\_i (j_o 3Llj>JI L^_i 'j aJu (_ 7 jJ! 2-oL^JI cjIj-uJU (_jjl>.I 

4_»juim SjujiSal 4_lLi£. l$j j<uJ (_ t J-!I ''^'^J dv^ (J»i ' """ (jl "-"* "-^ (J^^iJ 
CjJl^o L$j| a) CjLjJUj-11 oJui 4-j3 CjJl^o ( _ > ^>L>- (jlSLo liJLcji (J-Aj ijji^LaU 

. 2_pJ I 2_lL>J I f. L>. j I j-j->t»- (_y3 
jl JL>J,I I jut (_yS Cjj^jvI (jylll 3-iJjilU cjLj<IjjJIj cj^c_JI c^1±i jJLI 

4_i^sL>- Cil j 1 11 -v (J^>-lj l_«-jl.} f-2-J LfcJJLi^aj (jJti (_ 7 ^-!1 SJljjiS^I CjLlL^C 
ojui (_y3 li-lj" i"i" Cjlxj^j^I (j-o Ij-^p ! JJLc <jlj i« Uj jLJj£j3jJtl» joj-uU i_2jjlj 
(_^_)_Laj «LpJI U^L>JI (j-o UjJlJj^jILlII Cji oj i m-v J '^a (jSLol JiJSj . CjLjJLuiJI 
J_Lc i(_gj^j_l! 'j La II Sj-S-J U^LiJI jJl>- (C-ua^o (_£jjjl-i3 t3 Laj 1 aJ 4_lLjjla 

. C'Li.j ■ 11 -vJI J_Uii (t-4^<-> (<U i«Ll!Lc CjL£.j-<_u 

iiill jS ^ Laj 1 " J t_!jL?tjj Uj JajSjUjH CjI oj 1 ii-v «Lfljiij (j^ jjiajJI joj JJ3j 
d ^ ' "J -^1 4JLI ^j^* * ^-*J iL ^r^J>ri-"^ U^ °^ ^-* CjI oj I H^sJl i>JLA t " 1 * 1 r~>J JLi3 
O-ta-i 1 iaj '(J-J-3 (j_o I J ' c UjJlj>o ( _ 7 j-!I dJb^'i i nil ^j^ t> ^JJ- 5 cr^ lSJ^*-*^ 
JiJ3j ,(jia 1 nSal jLc. (Jj9 |^jL& jLu 4j j_oI Lo (jU(-o Jl>- JlJ^ (_]^L>JU SjIj^»- 
(j^_«j C3-^' ' " 'N c I aj 1 1 j-J-<t»- (jl i2jjjajJI oJl^j Ij^LS (jJjJI *Lji«JI iiaa.z 
h—Sj^jlU i—xjj^pJI (j ilJ-Lij 1 LoLxj Cxx-i JJ2 idJb^'n nil ^j^ 1^ ^Jj- 5 ct^ 3 * a J~ 

. JLUji,l (j^ pj-^"l (JjJLAJJ 

(_ t jJI 2jjL>JI CjI oj 1 n->JI (_ T ji LjjjLJ5$jILJi,l (jl 2jjjajJI eJJb CjIjjI JiJ2j 
,jiL*j dJJJLjj i2_lj>JI 2_lL>JI ^ LgJJ^Ualj aJsLkJI (jljji-l cIjLlU^: (jrl>" 

LjjjiJj^jlLJi,l 2jjj JlJI£.j .2jj>JI 2_Jl>JI (_^ 2_i . im'jjJI (_g*2ll 2 U-> ^ LajL^cI 

iS^a 240000 J^*-J j>j-j-lSLj Sj^ t I j ~ (_£JJI (^j^pSLIVI t-jj'C i i.ji^LlII 
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6^iaJI «». JL?J I ^ &JUJI j^Uao 



n_gjL«JI c-jj'C i hj^SLlII <jjj>u olj_i La^. Ij-jii i 



Ej ill! QJ I n ~»j1 0jJb (jl 9t » >»" t 
i I ^J |Q L^aOJ (jl UJlJJtJ LaS AJ^Lj^JJJ_j1 (j_a 7" ■**" ' rt {ft I n~*- _}^?E-a i~i I njt (JZ-&& 

2 _i I -kJI (Ji-lj Sj-jJLgo 2 j I -»- L^Jl^j 2JjL^JI j_u£J<JI Sjjs c^o jJ-jj I j IS Ij 



pl^_ia_) ' la J -»■ I (3tJ^J J'^-^ Cy* UQ **" Cji aj i tt^JI tfjufc (ji 9t L^aJI Jul! . «Ljj>J1 

J i.a-a-1 ^r* 2 j 3 j (j _'r I lJi c (j-o 4 <LlSj>JI ( _ t 3 LjjJlJjSjILlU j! JL»- i_x£^jjj 

i<i hi-v (_L>-1-5 'jjLH ?_' in jl (_, I -»-ljJI «LJuJLll ^j-uJjj ij_<JLca plj-3 I o (j m J 

.-■ loC (_p i'Uiii JJ>i 2J • j'' JlJ ? 1 ^' iJ^ 3 (j^ 0""° (j-° J - "' Lr^ UjJlJjSJajjJtl 

AJ^llfa^oVI) AJ^'l Mi-yjl 70-60 (jX. LjjJlJj^jILlII jl JoJ 2j»-j.jjji,l 2_uil£.^l (j.a 

(_p (jl ( _ T J-C Jj-J Lx-a '0 " i j" fcmJ l (j-° «j-^ 03r!-'- a ^La (j-° '*>*■ l5_3'-^ 
CjLuJ^>ij1 (j_a (j-uJLtls (j_a Jl 3Jl>-1j ^ 2 Jo (j_a Q^Sjj 4_ulu£. 2l aJJt (j-a r* I i '■*" 

.3j Mif V! oJl^J 2_ufcLuI,l 2J3jJI cdJj j ■ •■ jj La jjtj 



j-jj^Li -Lui jJjLtjj 




£J J J-* J 1 ' 



LjjlAJjSjTu^I 

(^ (jj£b 2 j Mif ^1 o j_& (j-a »l Mif (J^ (jl (_,lr 2ibJi^JI Cj^jejJI (JjJj JlSj 
p1^_fljl {j^SZa La-Lu ^(j-Gj^-dl CjLu^>. (j_a ^ o l^" ' rt 3Jl>.1j j^iU ^j-a 4JLjJL>J1 
. (j_AJJl Cjl_ujj>- (j_a «L>-jJi^_a ^ 2 Ja (j-a La-^-La (J£ (j-u (Jj^LojI 
(JjLtlll Lifclji^l iS^JiJLla 3>^ «-r^>^l I J-* Cr^ J^J^-"^I 6^-°^ JlSj 
«_a 4 j i^i o"i a (JjJLajJI eJJt /TjLlJ Cj^Lv jis i Uj JlJj^jjjJ, I jl JoJ ^Ji Llo-iSL! 1 
. Luk^ '/35j i(j^3j|j_l 7.65 jj-a (jj£J0 jJiJ>JI t>SJt> (jl "^^J "^ *rP- < -r*r!^>^' '' J - <k 
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LuxAJI tsd 






.TO 00000 

msooooo 



ujjjj 1 1 l^j? 3JUJI oJLjfc ^ 4Jl .U^\l\j t 3_aLc 5 j , ^ , 3_pJI 4-<l>JI jljLv 
(. I c (_gjJL>o (_yjJ! (j^Jj^jJI (Jjji^LcuS i^-Lit-uIaJI I j i a I a *- 1 ULJa CjLjj^JI 
4j^e-o LdJjj j_pjuj i«Luuj^i Iit-i'i (Jju>o CjLcjjiJ^a jl 1 4-uIa3 CjLcjjiJ*-a 
oJl^j iU j -»JU *LI.I 3_^vlj_o (^ ^y^vjLkJI 7T t-i mil J3I0 ^^lc jdnJ idLall 

Jj^vjJ.1 »l 1 1 3_t^o^Lo l _ J \-<-\ jJI p 1 Jl J>b {_,!<* Jl1*j Lh£ i<-1)I oj 1 n-»JI 

j i"n" (_j^-Ilj ijjjkjJI CjLu_^>J 4 T u^j^ij|jjL : L^JI (Jjji^LcuJI (jl <j^->- (_,-3 1 1 flla-l ' 
JjLijj-? 1 nil (JILa .U^a (J-^.&.jijJl.l^JIj (j^j^SLII (j-o S~>^ •-$""* i-d-J 4-&jl£ 

.(j^jjljjjl ^'ilililill (j-U jl JOJI I U I llj ^yijitJ ^y^ dllJjj ItUl (J£. 

4j^>- L$J LjjJiJjSjILJI! jl Jij>J 3Jj£UI CjLu_^>JI aJJt (jl (j-a joi.jJI (_yl^.j 

(jSLxjj 'Jrhf^ Jl=v Cj-'I ^^ J-p-*i < t x t!^>^' ^'^-^ o' ^S ' ^-° "J 13 " lt^I 4^>>JI (_j-3 
1 Saj la II (jiaj-jj I J 1 taJj «"' JiJt£. jjijsjl ojbfc (^ CjLjj_)^>JI a,\ LaJJ J^Li-^l 
1 _ya-»-l J » fl I I j 1 a jj »" j I 1 ^ _;"j 1 a 1 1 (jj>^ CjLvjjJl! I J 1 ^-jj »"' (J!lo i«Li^sL>JI 
r^uj» JJLjejj^ I J^ ml 1 ' 4-u'ml' ^ I £j_& jJLij Ixj_Luia .4_uiLL^JI Cj LdlajX I 
oJlj* ll*-fl JliJi- "i r ill JLSj .CjI j 1 11 ->JI oJUfc ,J^>.lj .}j_».jj,l ^^a^L^JI (_£ji>J,l 
1 I^JlJjS^LlII CjI oj 1 n-v (Ji-lj Sja»-jJtl (JjljjaJI J •-** (_^ }L*3 4JL^IaJI 
CjI o_i 1 n-rll ^^.a^L^JI i_£_jIL>J,l (jx. 3-jjI jJI julL jJL>JI ojLjfc LiLoj J '^>'a aj J^j 
4JI x Jaj| UjJiJjSjILLiii! ( _ T ^^L^JI (JjLjJI (JjLso JJ£.j .(_g^£jj,l Jij-LaJI Sj-Sj 

i _ T lll dJLj" i nil ^j^ 0^ ^Jj-^ ^3^^"^"' ^3-" ct^"^ dlL«Ji>J2(l * Act (_y^. ^jllje-J 

.^sLLJI JjtU* 

Jl^ (_, g a ij^i-V Cj^J (j-a l^o-a--^ JJJIJ Ji^ Ljj JlJj^jjjJ, I jl ilo-»-^J Ji^J 

LoJlJ^.j . L^_i 1 La j -- 1 1 4_lj>JI «LjJl>JI aJ^Lij'm i u (j^ *U,I <_>iutj (_yol LtaXaU 
(j_o (J-S-<Clj (_3-^->- ajL*j| (j-o J-J-«J UjJlJjSjjjJLI jlj^>- (jl J^J liJJ J CjJlxj 
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/<u*j>JI /^ ^jjiill I Jui dajj^jj . Jjlj-cuJI (j-o JjJoJI /<u*j>JI I Jui <— Jl < j" i a I 
JL>-j jjia i ATP '"" fl i uftAJl (^^iill ij-U-uj-b.il <_j£j-o j_jSjjj L2-UJ UaLjjjl 
ATP 2 al U II i_^j_a Jj^jJ S^Lj Juc Ij^iii^ (j n «i^ h IjjJlJj^jjjJLI jl Jl>- (jl 

I Jlj* J_l£jJ) (j^lill Jti^. .5 JlAjJJ j I JiJ>J I I j_fl> (jJ-J* ' "J ij-L»- lt^ ' W* - ' J (_r^ 

.<Lli|jJ| JSU^JI <> c-^jJ.1 

CjI oj i ii-v ( _ T 3 dJaLLuM J$*o JjJ>-« Jl iSjijjiiat (JjJ>-o (jl lilb (j-o jJ-jJJ 
i aj^JaJI ^Ir I^JJ^ bL«jc! J^CLkj 4j£L!j (aljjJI ^Ir LjjIj (j .hI i LjjJJjSjjjII 
Jj-b ATP 2 SI La II t^j-a j-J-^J-J SjL} J-cj-3 tCjl »>j r n-^JI 0J14J 2_U_pJ,l 
( _pi.oSLuj3 ii_x£jj,l I Jufc (j-o J^>i' 1* - * ' '"*"' ^ ^■*-'- > ' liiLiA JijJiJ 2 1 Ljj JJjSjILlU 
Jjjj>u (jyl^- L$3jJiJ3 lilljij (j a a se u 3 ijajaj>JI (_yJ5 JJ2j Cji oj i m->JI « Jlo> jJl»> 
CjU-u^ Jib ATPCjlfyJ^J_£>3 JSj LojJ^j.iiiljJ^jjJ V <±x-p- ajsLLJI 
Cji oj 1 n-»JI aJJt jJ->- (jLs ir-jL>JI ^1 L^-La (_>A*-> < _lSc i <il *Ljl-uj UjJiJjSjILiil 
ijj£jj /oj*j>JI (^ LjjJlJjSjjjJ,! jbjj dlljaj . JJUijJIj sLa-j"n nVI ^i Ijijj 

^^i)^- cr* u^ 2 ^' O^^i** 3 <_t^J S^Lkl! Jj^*J" <ji^ L^J-^ U-° ^ihi ^ 

.(JJjil 3j_a ATP 
1 ajj Iq II »_a 3_jj|jJLa 4-i-La-g dJsLLaJI r-LlJl 4_i1a£. (jl dlb (j-o 7" ' '""'.^J 
4JjLLaJI Jjj^ejj (»J-23 X Cji oj i n->JI j>JL^j3 1 UjJlJjSjjjJII Cji oj i h-^j 4-La-pJ I 
LLjLjjI . U .*j* I j'.AjUj ? | _j| ^3 I j" j I ^ I a j| bjjjjijj (jSL!j i4-ulj_cu£. 4JL^LiJ 

Ir 3j I aJ| oJ_<fc SjJLS (JJlAJJ .3alUlt 3_pJ| 3_JJJ| r-l-xia-l (JJ-4J l>^ 
.ATP CjI a 1 ..j All ^j^LxIl (j^jj/jJjjVI Cjljjj^v (j^a 3JjSJilll CjLuiSLII i^tih 

3_j_L>JI J 0" 1 n" J^£ ijj^jJLsJI S J 1 n^i ^Ir 3." " L*^ LhH^ h3^J ^^ 
(_Jji-l j_coLx. ijJLuk (jl aI ..U^'a CjLjj'C 1 nil 3 J 1 11M (j^ I j* a I U J^ 3_pJ| 
Sa^LLJI ^yk: Jj-ua^J I ^ L4JL0 Jtj^Ltuj (jl 3_jLJtiI (jSUj *l JulII ^S 
i3_l^>JI S-jlitJJ 3_LxjiiILi 3alUlt LoLi Ijjir^a j-il«3 (jjjijJI (jl liLu. V 
j^lJI 4J2LLJI ,j^ >f^ *>^ cr^- J J ' a »^ I ct^ (jjjijJI ojui (jJx. JiajJ(3 (_y43 
Ljjijbvl idjjjiajiJ! CjLjj^jsJI (j^ (j^cjj (j-o 3jLc (jjjijJI i_j^jjj . L^jJI r-liso 

1 1 g-Lc ^^jLlIIj i(jJ^ ' ihI^JI J-Aj (jjjijJI ^-;i-*>- (_y3 Jl>-jjj aIjjJI (_yi^- CxJU 
j_Aj i^j-AJJI ^j-a *^J>J1 1 JJbj i^_LAjJ1 ^j^ »J| j_Aj^>- 1 ^jjl (j-A^ (j-« ^-LtlLa 
J j < ^« -«■ 1 1 (Jr £ 2_lj>JI 4_j_L>J| tLajLJ-" 1 aJ (_gJJ! ?j^»JI >* i ( _ T l<kjJI ^j'~ i->-tl 
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cluOLlSjl <k£J 

aj-tb JJiL^jj . (j^-^-jjJ _i g II <-lilji (j-a j^i-l l-SJLc L#j J i <auJ (j^j^£LI! CjIj i 

jjjLi ^jJLllj pj o mi tL_> j^j-j3 (_ylll 21 1 nl i nil (j uAJ S-u^j^jijJj^II 2 1 1 ..I i nil 

<AJI VI i - j i aa 1 1 j Sjlj^sJI (_ji£- J J uajell (Jjjis (j-°j J-"- M^J-^^ 0' 0"- cuJ> ^' 
^ J ''" < >■ 2_g.j_q.ia.x-> 2_ujj^£ij|jJj < jI1 2 1 1 nl i nil aJJb /. j" " 2JL>_tl <>j__> ,__- 

. (J_J____JJ^Sj1 <__J_<l_?t_~ (ft__U_J __3jJLJ 

H H H H H 

I I I I I 
H-C-C-C-C-C- COOH 

I I I I I 
H H H H H 

I I I I 

/. o i ■■ * L_a _jj S j * <Cj-±J < " J I ~»-ILj r- i ifrJ-Jl ^j>. q ~-tl j_j&_l_ LaJ-i-Lj 
4ja- i ii tal (j-« _>r!-^ cr^ "^"Js) lS^'j 4^jjlj (_gjjl (j-*jJI J-*J " ( (lhL> i imI->Jij)) 
/j I c I a 3 j " j (»i-C (<u-ol 3jLc QjjijJI ojui (_jJ^- j ' _'J '*i J l$£ >u ^J 4_uLjJI 
3jIjj>JI *L>-j.3 (_y3 2JjL_u (jjjijJI oJ_fl> clul£(jl i Ujjj I Jji i "' (j-r (*^ 1 1 j""^;!^ 1 
Sjlj^*- 'L>-jJ (_y3 sULco «UjIi jl SJla5cILo LlulS <jj Ujjfc.3 I Jji i uj jl i2j^L«JI 

.2^jiJI 
^^ -i -^tl L#j j i n^Llj (_ylll 2 gjj U 1 1 2^jjla (_i Lh-^ *La1*JI j-J^i J^J 
JUlj /<s-^J Ttjiajl JJSj i2JaLLJI Jj^-M ^L*^ *^l 2_pJI 2j1>JI u& ^ylAjJI 

^lu i _ T Ji_AjJI ^j^ *^ II d I I nl I nl 5j I nS^I «LJ T" (j) * IjLstJjlj CjJ^e_JI jj-^^-J^J 

^SLII CjIj J (j-o U'Mj- 5 H taJEL "I L$-La (JS ^^3 jojj ^ 2 i ul iXa i " 1 1 j La a. (_ji£. L*jlj 
j—3 Sjij-^-j-U 3j JJI dJLLj /j_fl> (j\3j JJI (j-Ljl_a> i^Jl»-I Qi^ D' uoj-uLi 'CW 
^^jk 4jjQJI SjJJI 03^ I «» < j 1 i((J-ujiS_jj^£LII 2x.jji5e-a) 4_<-iia-4J>J I 2^.jj»j>J,l 

«LjJLiII (j^j^SLII 3ji J^tli (2>i^9- (_y3 i2x.jju>J,I oJl^J 3jjL>J,l (j_jj^SJl 3j j 

4 I 1 nl 1 nil (J^la (Ji lilljijj 3JljJl>- Jj 1 aSaj>S 2^.j^ij^a ^1 (j^Jj JJI <j\jL^J 
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tuod\ ft- jJL^J I XjS 63lhJI j^IiOjO 

.^Jjii jljuix-i «Lj_LajJ1 

3_jj_L>J1 Cj^LcLUJI ( _pa-JtJ i _ 3 _b J^vJj gll i nl i nil sjul^S ^j^ »>. ^1 Jjj^Hj 
(j a i se ' LJIJlJ LLiI 1_Lu3j_3 lj! J i nl i n"ill (_J£.LflHjl I j & jj i aJ Li-'iSL«i-ij 

j*_jjl ^j-* * Sjlu iJ7 JJb^ ^j^ o^ ^^l 4Jj^tjj 5 J i nS^Ll cLjjQJI Saia^J I ^3-dJ raJ 



>lji 8 CH 3 - CH 2 - CH 2 - CH 2 - CH 2 - CH 2 -|CH 2 - COOHJ- 



clji 6 CH 3 - CH 2 - CH 2 - CH 2 -|CH 2 - COOHj- 



r^ "~ M r 



olji 4 CH 3 - CH 2 -jCH 2 - COOH J 



~7 

(■111 j 1 11 -v 5 Jul I 1 n<n «LpJI «LlL>JI ^fl «LujijJI (^jlaLuval Sjujiil r<C<Jj 
(J_lxj a. L)-SJ I » j la " 1 ""' CjLxj^-i^I (j-° P'jp' (j-^ lSJ-^ Ly-*-" LjjJlJjSjjjJLI 

((Coenzyme A» .«! /ojjj'i/l _uil imii 4jlr JjlU". (_gjj| JUnll 
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cluOLlSjl tJtl 

4_lJ_<jjl3 i<1cjj ( _^ \j^j£ IjLji^ ( _ T JL&jJI ^_)^i --II Sjujiil 4_lLiC JJtjjj 
jsjjj'i/l Jl£.Lcuxj ^^-uijJI (_^a »jJI I jj'a Ja-u^j ( _ 7 ill 2 laseJJI (^ I Jljj 3 J i u^VI 
. jU" , ,,j V ^^JjijJI ^^ T- II jji (_yi>- ^ijLfc !jL>- JoLjJjVI I Jufc 3jJ3 ^-LpJ •« I" 

1 j" j -i i ■ ■" ^jl\ qjzjlA I Lcj Lx_« i/ojjj^/l Jl£.L^o *_o JaLujVI I jui (j-o l^lSLs 

3_JLo_c ^ j ~ " (jl jjj VI i>LLa JaLujVI I a* dia ijSUj }La «<oji,l 2LLJs» 

lr js-ijJ'iM Jml i na (JxiaALJ jjj_t£.j . I gjjl j'« ^1! J LaJJ 2_Lal£UI Sj i n^VI 

Ja Lflacll LjLx_cb 2_pJ| 3_lL>JI ,_£ J*C Mill I JL^J i-j-j3j J^ jj^VI (jl JJ-JJJ 
2_pJI 2uLkII <jV lilljj laljjJI ^yic L$J}Ui<-ul <j-uoJ IjLj^bj 2JaLLaJ| (jk. 
^yS ATP olnui^flJI ^jj^liJI (j^xjjjjjl SLttuil S-cujijJI S^UI dJJj a. air" i n" 

<Lal Jlj>" < nl ^/_ i uj (j I » ^laJ ' "*** V i 1 1 1 nil I Jl^j <_ T - a \9 • « I (S-fj- 1 J^.Lcu_«» * i if-> 

dJLa (jSLs-i V i^yi&jJI (_>ii^j>JLi ^JaLujI Jjjxjij^ lilt jjj i<U3 Jajjaj <j? jl 

(_yJI I J J (Jj_1^5jJlj l3jtjLuJ,l 3j I n^Vl <"«ljl i<~ ; I j~M JjU VI lULjJjVI I j-ifc 

/_^ liLH I ' I » Jj -2-Lol^ a 'I aj i "I 3_lL>JI 4_lo Jji-Ti i n"t LdJjjj .jlj-iiill 2_jL^j 
sL-ujLaj (_g jJI 42LLJI ^ JjLgJI .i I ir-u^>Uj (JjLaJI /ajIaJiL! Ijj-T Vila I jbfc 

. L^.1^1 ^>b^L. iLpJI oLulSLII 

SJlxjiSI (jj9 'LpJI 4_lL>JI Lggl>U ct-'J' SJljLAJI ( _ t A La iJjL-u JL-cuJ LxjjJ 

2 SI La II ,j_a IjJLS 2_J_3jJt oj.jfc ^ i'U^'i,,.! C^jl^ lil i3_ujijj| ^La^Vl 

SATP '"'I a 1 ..j^tl ^^j^iiJI (jijj<jjjjl CjISj^jv ^^3 3_j^i>J,| 

jcSL>JI ^^3 pj 1 1 "it Vi (_ j^a Lij? VI i^LtS Tr-c-ie-i-a I jjfc (ji (j^ ("k-J-" Q^ J 
2 al La Jl S-J-^SLi Sjt^Vl 3_lU^ ^ 2_ojLitIxJi,l SJaLLJI 2_u^ (jjLaJ ^1 J^lS 
(J-U-ujJj.}! CjUj^>- (j-o Jl>-Ij «(_g_^>- aJlJt"ii ill lil 4JI •» JaJI Ji^j . L^la tLsoLiJI 
(j-c 2u>JUJI S^LkJI (jLa iOM^UlJI ojui «aJ ATP .-»! a mj aJI (jj>liJI 
3-j|_o (Jj-Sj (jl * J^"" ".' 2 al Utl jjjj IjJ^ ^ La »" Sjj^jiil Sj 1 n^VI Cj^LcLlS 

. jljJull 2jL^j ^ ATP CjL5j}->- (j-o L?j-^ 
t Sj in^VI (J^Loj *jul Ijl>.Ij Lio^a c^ojl lil 2_pJ| 2_lL>JI j! I JlA^^Jjuj 

jJljjj ,.-<\l c I all I (j-o 21 1 ill 1 nil ojui 2_jL^J fjJs (_J»j£ 2_jLa ^Ir J i^-." L^jLa 



180 



, 2 al U tl d_LjvLJ jj-o *lj^>JI «Lv 3_j^ja_a 4_j_LjjlII eJJt jl ijjjUI (_ji£. l—L! 
(^ iJjj^vl (_ylll CjjjejJI j-j-<j-»- (jl (j-° C^J-" Cr^-J -^pJI <LjJidl 2 1 1 n itlj 

3-j I >JI L^-ajLJr" m"t ^ylll SJLujj^JI Sijjw ^^li^^l L^ajufc (jl£ 'JL^J.1 I J-& 

Jli^c-JI eJJti q\ VI i L4I0 2al tail ^Ir Jj l^»J Ij i(jjjijJI 3 J 1 nM (_y3 3_pJ| 
^ylill 3_lL>JI 4-a JlJ-"i 1 n"t (_§ JJI mSUI JcliaJI 3_ajjt_a ^ Ijj!£ iTjjlsl JL3 
oJUi '•■ <LJl dJJji^ ./n in >ll (_,-a 3-j_L&jJ! ,_p>L<iJv>U 2Jj^UJI Jj^^LjJI «b 
( _ > ia_*_i L$_! (_5-i-iJ (j-'-Jl " **-J) (j - ^ "J '^*^ ij" V«" Mj^-^'j CJj^t-JI 

. jljJ,! (j-o Oj-lCJ (JjL>"' 1 nlj£LJl (JiLo tp 1 n^JI (_y3 CjI Jjj^j" 1 nil 

( _ T $3 cjLlLulII ojui *-j-<t>- (_5-3 I Jl>.j^ u^L-uI *-p3 '^p , JI «v_»JLi^J 1 (jl jjjjj 
^j-jv^/1 *ljj 3Jl^*-1j (j^j^SJl tijljii * t-jS^pj (_ 3 _LajJI ^j^ >JI (Jj-u^j-u ( _^_L*3 

Lai . jJL»JI (_^& jjj**]\ CjL^>- (_*jj^3 (J!Lo LoLx-i i ^ La 1 " ij a cU-mlm «l!Lui (_ji^. 
(Jjji^LijJI oAjk (j'-*.' (jl JJb^ iJj^pjjJjSJI (JlLo 4jSl-»Jl CjLijJ.1 3Jl>- ( _ t 3 
«_a I j ' a » J pjij-iiJI oJlj* ' ^- ; "j " («J 'J- ^* I (Jjl (_j-^ ^H J ' J ** '-^■jLJ- ' . ' ' ""'^" t 

( _ r JusjS CjJ-x-1 La (_>i-*J (0-4^ (_j-^- tdJiS Cj^tJI oAjfc CjJlC.L-u JLSj . 
/<i_A.sl 1 n-v| (jl L«£ i<ilal£ Sjijoiil (jjjijJI SjLjjiii UJ*_ " ".' * Oi^' J^ ' "^ 
. I JL^v (J-lIx^s jJ^-S-J VI I j~ J= 1 " ij ( _ T ^ (jj_<fcjj| oJl^j Jal ala-VI ^ilaj 1 ■■"' V 
S>> 1 11 Si (Jl o'v'ii 11I u^C- (jJusjXl *V|ji a\ 1 ii-vj (_y3 (j-dj^uj^l (j-i>- J^.LcuJj 
4 u i nj3j (jjfcjjl (^_LbtJ (_ 7 1^. ^ i h "■kjI 3jJ^9 (j-« ^J^)" 1 ^^ i4_u_AJjl (_^L<t>.^/1 

.3iil"^Jll 3^ 1 n't V I (J& 

i«LpJI u^L>JI j'-fA^- (_y3 ij mm ill (_jjill cjLLiJtA (jl t _3 .* ' " I-*-* ?" ' '""jj 
(j^, 3_lL>JI (_^ Sj-Li.'i/lj (^j^l SJj^-tuIl ^yj* LjjJlJjSjjjII (_, <\ 1 n" (_,lllj 

Sg I a-SLi aIjjJI (_, I f cdJi J » a3 (_yjij 2al Ull Cxjlj (^jit^o (_,lr 2 \\'a\ ~^\ I 
LgjLiL»c (_p (_g^j>o (jl » j'-^"" "~' l _,~'^l <= LpJI 4_lL>JI Cji 1 11 (jj« 4 1 11 (_yjkj .3jJu 

j-i^- '"'I J I 1 c L^_i Jal A'^VIj S^LLaJI r-LlJl CjuJ t~ jl (_ij^IaJI (j-oj 

3_pJI Lj^L>JI (j-a 3_lL>. (JSLs ij-fj^ J-»- (_yJI S-jlLs-o cjLlUx. (_a Jj i3_j^j_o 
f^Ja (,_■ j in tlj iL^j 3_u3L>JI (_jjiJI i-»IU->« dJlUj i^^JI (jjKJI i.(iii-k (^3 

i_J lalu ;_£ jdl J-S3J.I (j "^'' (_y3 2al Ull jijj j»j-b 4JI cf^p- 1 Utxialj jJljj dll j 
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cluOLlSjl tJtl 

. I gJI 21j| ^Lul La LS-ui 2 at LaJI aJJt (j-o jjtflj V diljijj . L^-al JlJ-"ii al 

(j_o j-j-jj jJ^ (j-IJ /r^*'- 1 5jLl*il 4_pJI 4jJL>JI (jl »l oUll (_>-a-*j j jl2jj 

<-.l ^i , ,.j ^ tl ^^j^LjJI (j\-lm^jj^\ CjLu^jj. (j-a (J-^jj-lLo ^l^v tliAJeJ dJsLLaJI 

(_^j il^j jjjj^pJ! iuLuijSL!! CiM^LiUI ^ajj^SjLsJ^JI 2_oliJI ^ ATP 

jl (_Jj_SJI ' " ' I La oc a (_j_ll t-LlLs-VI (jl i'l i"i Vj .4jjjj>JI L^jLlLsx. (J£L> ^3-23 
2JLv { y& \j-±& ^AJi ATP 2«l La II CjLLjJ^v (j-a <t=cjjj Laj iLjjJJjSjjJLI 

,j-a JjLa jJlS ^1 rLj^J Lj>L>JI j>jufc Jiu jl£ id^j^JL, ^^jn ^pjl Lj>L>JI 

<l i i n flu LiL>. 7r j-a- ir> 1 JLA (jl Jl^oj tjj-ox. (j_« 4_i A9J2J L« *-« * lj-uLuj 4J9LLaJl 

(_gj_cJ,l (jl^-pJI Jjj 3 JlcL^ Lj^Li. jl i^lilo jMJaJI 2^e_cv| <"iM .^/- Lj^LiJ 

. <tx-iJ"i 1 no 4-fl.iaj (jjjjtjj (_gjj! 
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v£& s*&\$ ^A^\ fHaik 1 7 






L^jLbl (j-a 3_Cjju*-a jj^duaOLJii SjLC (JjjJI AjJJJJ 
i (J i>.ljJI L^ial,^ pLajJJ SJaj-iJI v2jI^3 ilj-* (jr^ 
i_£^i- I Cj Lcjji^o i_uj Joj dll jS (Jj jJI Jjfc (»3-23 Lo 
i_2j_«_j ,_£^>.| 4_t^L>- CjIjJs 4-Sj-A (_t^- L$5LLiI (j-o 

u I r (jIjJljlJI *_ La (_, 1 r L.AJig.1 i n"t (_ylll <j-I < u^\ 
(_gl /. I r -I i^aJLJI /. I r SjjJLlI I g-jlajja iL&JjJl»- 

. L^j-cblji ^1 (Jicuill JjL=j lJtP - - 5 

,3 ^l^-.^tl 3JLlLi n_aljiaVl S-ual^ia ,Aa^>J| 2^\jt 
4_SjLiII 4jijjiLiuJI SJjjJI ojufc (_pJl Q^J O' ^ *3 
(jl sit-TiinJ 1(3-3 'i/lj pLajJI /oiij (j-a La p^j i^lJilil! 

«_<tlj>J,l I J_A iJiiLla 3_jJLjJ 3_aj^U| SjL^jsJI j^jj 
(jl * j U" 1 n~ (_yl»- '3 1 .-> 1 ,-> V" I, I Lj^L>JI (j-a (JjL^JI 

J-L^-jJI ajl S'.'a J.a^'i/I 4-a.^JI (_,lr I J.'*^J.' (^J-Sj 

. JJLulXI (jit. U '^i!i~ j 
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LuxAJI tsd 

(j-3 L4I0 Jl^-jj La (j-a^lj pLajJI 2 otVt? pl>JI LT^j'j J-*^' O^ ^JJ 
4J (J^ i n J (J_l>0 ^£\ ^ 0^' ^ -t 1 ai 1 n~w 2l 0JL& a^Sjj ' 3 Si uaX I ai 1 n~w 2l fc-i-uu 

.(_P^jj>JI a I j 1 j ajjj LdJjj (_5-*j i(_^>JI (jSLSLJI j 1 ii-v ^1 jl 1 n"ll ^ 1 "■-" 
(a-^-L^J V i3.il La II a! 1 n-val aJJb (j! id Miifrjill 3jul ^Luial ^^isi (j-°J 
(_gl (^ » jU", , ,."j j L4I0 <-;-ij-2j V (_yjij 1 1 jji L&jj-aj i_g JJ! (^>JI d>J^-M Lj^L>- 

(_ 7 J-aj . ..SdUj (JajJj (jl Lg-iS-aJ 1 ^^ a ijjji-jjlj (Jjj^s 2I (jij^LCJ (jl <41aj>J 

.Si_ujjill! (j-o pj-LlI I jufc ^Ir cJ "^^ 
(j-C Ij^ja-Cj iSj ftl la H ojui j j 1 aJu (»^ ^LjjJa LLaj tLaljtJI J-J^><-! J^2J 
«L-uljJiJ «LujlI,I joiaJ! pjlJ-3 lI^oJuSj (jl JiJLJJ 1 lj_L>-ij i<_*j^J3 d<J3j (j"* 3 " * & 1 3 a 

L$_> J-<jjlj U7 Zil\ <LuLi£L!! tiljjj j! /<si«JI pi taj ■ -I iL^ilJjSLoj <LpJI Lj>L>JI 
.^1 (jSKJI jlcu^ Ji-|j ^LajJIj (>aVl ^ 

La ,>SLJj ,>llc LjJjJI Jill jl cIiIjLlII ^ jl <3>U.V! ^ _$1 ^LlUJI Ja 

^^Ji-ljJI ?LlJI (Jjj^sLaj (jimjj Jj I «~J (_£ JJI <— 2^Li>-VI dUj jji Lui aJuLa-flj 

^ i t't LllSLIj ijSLiJI ^ i_a>Lo.VI dl!j£ ju-aJiJ V £>*Jj .<>>>JI j^uj=1! 

oJlj^j 1 daJLa £U 4_goL>- <LlS1_i-»-j3 cjLo^Lc LLo (JjLs (J£L! (jl <j^-j3 jJL! 
jj^Ljj V (_yjkj ij-a'ii I 2jl_$j /_^ 4J 3j_lxjoj u>u^L>J 3j_L«-<j j-P-«j cjLo^L«JI 

Cj I 1 uaj (JiLo cdJi (_i L^-LiLo i3_pJI CjLuLSLII S^lSj £yi j^i-l (JjL? (_gi (»fl 

Oj_lC (j£, i_2^li>-VI ALX-l 1— alUJeJ (_». (jjlS (_p (jl dJLiuJI (_LuflJ V LXJ Cj-Luj 
. ^ L ,^.^tl ^ ,.^ t j) ( j_u_L>J1 (j-oiU (j_a ulS ^jlj (jz^>- * La * i _ 3 -tu ^_^ 

JlsJj iLj>L>JI SjjjlIII 3-pJI cjLuKJI c-iy.t.U .J^. gJlluiVl^jliug 

Lj^LiJI (j_a i_22l (j_a (jjAJLj Sj <" 1 n a A j i"m 4JI (_yl^. LiLl>-I 4_lII j la '_' 
j La-mVI (j_a 2 . Ua 4_ij^=lJI 0J14J Ij^La (jJJJI al oUII jii-l J^j .Sjij^II 
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Lj^LiJI (j_o (J_L«_o ^^Jl L$_i \^iJ-i (_5-J-!l ? iiii nVl d»Ua CjJjjsoj <|_£^».2iI 

2uii- £yj 3jjtii<j^l Lj>L>J! i^jts-l trupjal lil 4Jl Ijt^^Vj 3L,fj j_<j^ ^ 

L^J^>. jjJj joj 1 Vjl L^J(-a (jjtA^Lu I J IS Ij iSjjI/Llo l$j jojajlj V L4JL9 h_Jjj>-I 
4j-oL>- 3-o^Lc (_,i^. jjjjiJ! (JjLso L^JLSji 1 1 J 1 •"■" L^JL^j 1 I j -» U , ,. ^j ,1 1 ii-a-Tt 
SjJLS s I Ja-S-ll Jlilj » . LjJ-a I J^l** 1— Sjjijjj 4_Jl>JI aJJt L$J j-;>-4-l £)1 ' ^' ■ ""' 

IJJ-flJI (_j-Lc I a-g-l-U JoLjJjVI f&JJ l_2jLJlill ljui CjJJL»- .ijJJtAJJ 1(J-CLlL>JI 

.jryjii. (_gj ^^s. (JjL? f_^\ Q^^x~dj 1 L*-o (jLxjeiljj 

Jl£"|_1j LoJl^J .^£"jjl <LiJI 1 nil (J^o ^Llllj <_2jL*ill 2jll'~ '"^J i(J-CLlL>J1 

(j-GjiiJ! (j^jLi «_o /ajalJj iLgJ JjLx-a^i^^lr Cjjli^. I4JI iSilliJI 5_jJl>JI ojut 
(jj»_o^LlJI CjLlLi^. ^Ijjjj . u}L>JI ojui (j-o Sj^Lj (j-o IJijJl>- LcjLS SJjSLo 
.... I JLS_<fcj 4 1 n aL>. joj i4jljIj «LlL>- (j-UJ JlJJu>JI ^l^LII I JJt (j-u i_2jjuJIj 
JaLoJjVI ji J I .^»"VI JiiJl^ej i7-La_b i_2jLtl!l 2jl t~ I Jj'a /cjj 3j-o JS" (j^J 
4_LJ=_Li-mVI u^L>JI (j^-*- lj-3 :::e -y Cj-^*" '* iJ ^' Jl ^ <: ^!-^■ CP-)3 d^^-" liJLA (j-u 
■ ;*• iiii 11VI (j-o 4 1 1 aj a 3Jl»-Ij 4»Ua ^tj j_aa| 3jL$J ( _ T 3 SjijjUI 
i(jLi jJia ij^^ll (Jjl (^ j>jJLiiLJo La Sjjjjtlll oAjfc Ijlj (j^ J) ) uaj j<sJj 
? ( _ 3 _<i Lj^LiJI (J1_J i_2jjilll 4_lLoX. (jl CjLu Vj .(JLii- (_p 3jAi "J '"' '^T-ta 

3jJjaHll IjJ^vl (jjjJI «L«JL«JI AU9 IjJLpJI l_Jj|Jjl3 (j^ l-JJ-^ 3 '"' I imIj l(_yiji>- 

.(j^SjJu i'l Mill ' " 1 « La 3 i3JjLx-« ,_£_^>.| 3_ij^>o ^Ij^vu i«LajLtuJI 
pjjJI (j^ Lxj*Jl>.| t7T iiii 11VI plj-il (j-o tlfLCJJ TTJ-*^ »l oUtl sVjji aLS Jl^J 

(j^cjjJI (jjAjfc y^L>- \J1jSJlli Ij^LS j<u ij^t>-'iil pj-iJI (j-o I 1 fl-ul 'j ifj^i±y£ I 
Jl^j ■ i— ij *v 1 nj^-SLjJ, I C^^o I 1 J Lu CjJl^ej La Q^iSl^j '^'•'jj '?Lt,l (_y2 Lla 
' I g * q ^j-u-a^LHj /c_j ' p I ''^^ u\ 4_lL>J1 (J^>- Jj^ *I^_4j>J1 4_jJL>J1 ^jl 1 la 3. j 1 
3-S^Lc (j-C- t^J-se-p L^JLij " . '^T** J-^"^ Cr^ ^ ' a "** ^~J ' J "** ' " ij " ' "*»'"j 
4|ji n^j i_3jjij LoAJi^. ij-a^l SjL^J (_y3 (j iMj't I J iS> JJ 1 •» La 1 uJ I I Jui (_jJ^- 'l-y-«-« 
( _ T 3 I j'"* • abicJ ( _ T ji Jj 1 1 j 1 "'-*- CjLu (j-o i". 1 njl - 1 i^aoxll «LlL>JI aJJb (jl La 
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LuxAJI tstl 

I a if Ijljjlj j-i«-«jl *jAA ^ L^>i3 Jj il^j" ^eib V ^^43 I ji^Jj igjill 
,_^u_o^L1j I j Jl a njjwi.1 «lj-«-3- 3-lL>- «Ij^u>JI 3_lL>JI i_a^L-a3 Loj_i£.j 

(_2jju3 La (jLc.j-<-oj i(jjjLji]l l-I^LuiVI (j ■■ a Ll I J a La ui (j .1 1 ilScjjj il*1! ji L$J<-a 
Ij lj-Jj-3. LljL£ 3_J^SLo L^jla /a^titLe I J 1 aJL>. CjLu (j-a LgJI (jjjjijj 1 I Jjl^ 
1 (jj 1 n ) (jl (j£LxJ (_3-J-I' <l jU'll oJui (jl (_puijj,l (j-oj . (jjjij-aa" U' 1 -^!-'-*- 

(_y^ I Jul I La^JI I frugal Vj iS-SjLs 4J3 Ju *u3 1 Lj^LiJI (ju i_3jL*j]| 4-lLwlj 

' La j "j " Vj i«lj^t>- 4_lL>- *_o ^Lia-uJI 4-lL>JI j&jejlj ^Ls CjljJll (j-o 3j-o (_£l 
Lj^LiJI (j I « l (j-il 1 n II tj-J^-ILj j-o^l (j J " ijg i*lj^t>. «Liiie-i r ' ' ga-u 4_lL>- 
I i^Jl^vI i/t iiii 11VI (jj9 ,j)~»Ua (jjj£j (^Jl . -I i^a-iaJlj «Ij-«j>JI 4j-»- iiii n^l 

(_y3 3jLo j-«-»- ^1 ^'"■""l (j-o (_Jjj>-2|j i4jL1,I (_y3 3jLo (j^ubtl pr ii-ii n^fl (jjl 

.asm 

d)jl"i"i 1 ui I j iS t j j-^jj J->- (_5-!J *L*i«JI 4 Miihj t_jjLajJI eJJt CjjuI JlSj 

(_,JI •" j " » a 'j t3 2 jl • •■ ll i_ajL*jJ! a_J i«* jIjjj/I »^La-"u J ^^ 3-ac.jJI •« j/ a 

jj^, I j . .. A i j-j_<j-! (jl l_OL>JI dJLLj L#J * ^1^" 1 "~ (_ylll 4-Sj^iaJI (j£, (S-»- jJI 
(jl iJLsJ.1 I j_& (_y3 Cjj^jvI (_jJ-!I CjL-uljjJI ' aljim £yi -- ijajl JL3j . L&j-lc. 
3J_j_4jOJ L#j sLcaLi- 3-o^Lc (Jjjjso i Jl>-I^JI (_^>JI (jjLdl y^L>- (j-« 4jli» (_p 
^ j'a 2 j'^~- iSJI aS I la-JI J!Lo aIjjJI (_,lf 4IjIj ^ 2 _■" 3^^L»JI a JJt (jlj < LgJ 

(_,j>JI (jjl£LII Lj^Li- j-j-«->- (j-3 L<ul.i J->-jj (Jj 'l^>*"' lt^I *^*" iJ-° jj*" "^ 

.JLxljJI 

tyu^j-Al (j^ [$^>- *\ (_yA La 3j_L«J,l 3^^L»JI ojui (jl Jju L«_i3 -» uaj| Ji^j 
*_l*3J (_^_b i I J se la 1 ■■ (j_« (jlijj 4 «L»j>iJ I «LlL>J I j I Jl^j i la Uj I (_ya L>- p jj (j_a 

«Qj_Lji jl i(_j_clj_iL!l A IS .".j i(j^3j^_JI ljui i_*j^3 (jLa I jui (_7^.j •(_v°L>- 

j| Jlj>J (_ 7 ^vjL>JI •» La 1 "II (j>^ ** ""^' l!? 3 " '-^ l53-*^ Ct-^' «Laj^iiJI jl i3^L»JI 

L>LiJ «S_bc_uiil aSjUU jl t L>LiJI oJl^I 53^1 S^MjlII JiUj <aAaJI 
j-ujtij u^L>JI ojui (»j-2j (jl I j 2jj La (jc (jSL«j (_j^!lj ' JL>>l_jil (_^>J' (jSlSLtl 

. L^-LC (j-A I g I "^ 1 

CjLo^Lc.)) «Lj_Lc (jJ-Laj (jl (j$Lx-i La jl itfjui i_3jjilll CjLjj^v (jl jJLjjj 

iSjjJI Lj>L=-JI L^j^jLiliVI 3j^ ((Molecular Markers»«a T uj)^l e^jjil!! 
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l3 s}\ Qjl&JI ,^9 Q0UI9 cli^JI plEi 

/oSLajj (_yll! cjLj^oj^JI ^li*a .(j^JI (jjl£LII fjJs (jlSLo J£ ^& L&jijso (jj&ia 

jl <t_JL2JI Cjuj-iIo f^S joSLajJI (JIlo i/n 1 M-rll 3jj_pJ| CjLlL«-»JI (j-a jjjS ^^3 
CjLa^L*JI 0JL& (JJj-Ia O^ l"4^l>J-*l (_,lr <_2jjilj idllj j^c.J ip^sJLj jj< lUI 

(_yi VI ^pjj V 4jSLlj t»l I III ill (jj.3 OU^Li-J p 1 M->J1 slj^-i f-£J±>- (_j-!l ojLjj f-a 
(j! Jl-»_i J * "■ » » La ( _ T I^. dJJi (Jjtijj J-Aj .. U *a Lj^LsJI (j-a <Ll^[> 3_CjjiJ*-a 
^_yjJ I J 1 L$J «Lca L>J I 4_uJ^>J I Cj La^LtJ I (_>iuu (j-a U^LiJ I a JJt (_ 7 1^. i— 2j-»JJ 

. *QjijIij f-aj t«LcjJ *_a 1 (j_uLuj 

(jjJ! u-itj iajJI Lj>L>- ^ Jo-j3 3_uj)j>JI cjLo>L«JI a ju* Jiu (jLa dl! j£ 

plj-iVI ojufc ' »'<^t LlL«j>o (_ylll ct^J ij^.VI pj-i-ll (j£. j»J-II (j-« Lc jj 3t! j1 - 1 
(AB t_i !) jl (B t_j) j! (A I) Jlo jj-oj-I! o^y.' LgJ j-^jj 4j-oL>- JjL-^3 ^ 

.(Oj)jf 
Lj^Li. I j j ^>2j c^jL? ( _ 7 jJI (j^o^il!l cjLtLac ^La i^L-uVI I jut lr j 

Cj|_a}L-*JI oJlj* (j_c '-'**• J il J-A i«L2-jJL>JI (_^ L^-La ( _ > I3jJlII ^IS :t iiii 11VI 

jj^sU^. jo-Al n_3jjil!l CjLjj^>- jl i4_uj^j>JI CjLo^LtJI eJJt j_ujuj . u^L>JI (j-« 
3-^.j.J ^ Ir ol_a}L»JI 9 j j a i(_^>JI (jjlSUI J m> (^3 (>aVlj pLfljJI ;»LtaJ 
(_j\r i_2jjuil La 2 l_i 1 uj liUix-i (jl (_yjv (jjL? JSL! Ja Vj iS-uufcVI {_ya ^j '^a 
^ Lu-aj (J-jLSUI I juk j-oJ Vlj tg^i.VI Lj>L>J! yjjj L4IU SJajJiLIj iflb^Li. 

.4JL^ (jc plajJI 3-iW: *Lul <Lmi 'i; 
2 al U , tl V] (j-4 La 4_l1j_^j>JI CjLo^LjlJI ojLji (jl j j 1 a " 1 j! LuSLxjj 
Jjsj VI ^yjk La J^ jt <(>>JI (jjlSLl! Lj>^-»- I^U-sj (^jJI 2J54JI jl a^uaJe-iiJI 
i3_^u_L>JI (j ■■ aj SjLxl^JI SJjjJI jlj^l J^taJ LaSLa . Lj>L>JI ojui S.uji^J 
L$g-L.L<aJc_ui Ir JjU La Lg-La J^ J-4JO (j? JiJ V i3_pj| Lj>L>JI dUjj 
.4_Lo !«_}-»• OJ^ lS 1 -^' Lt^* 1 ^' 0^^" Ct^S L^ 1 ' ' ""' 'I -^^3 ' i'j. ' "''~T_j 
Sj>l '^ Lai 1 ii-v? cr**^' ll>^^-" J 1 ii*>- (_y3 (j^Vlj pLajJI a I la ' a JlJ-"i i njlj 
lillLcitA ( _ T 3 (Jl^jtllu aI 1 n-val j>JLA f'J-^J ' O^ LaielUI (j-a sLlILc 'L>-jJ (_3^- 
/«i 1 M -»JI Lj^L>- (_5-Lc ( _>Ii- : Lj-ilJI_i (JI^eoJI Ijui ^Lui j»j-2jj '^JLJ-^J (0 in^JI 
i3Jl>-Ij 3Jl>-Ij Lj^UkJI (j .1 1 ii-a-Tt (, j a i^jJI 5-aJI 1 nil 2 ajj taJL I g-jL: i_2jjuJIj 



187 



LuxAJI t>Jt} 

oJlj* (Jj i« ul <"< 1 njl oJUfci) dJLs 1 L^jiJLj (_ylll CjLa^L*JI (^c <_ajijtj «LuJj^»- 
3_lL>JI ajjt S^^vL^aj ^j 5~'a iJL>JI ^^3 L^jlLc »LuaSJI i_x^=jj 1 1 nlr 3_LpO 

(2yl 11 i n "I Ij «^L>-jJI (JS i a .^."C" q] » jU" . .." i4_j3 (jl£Lo (_p t_ijj>o et 1 tvr '. ^ 
I j'a \l i^j La (JSL! 4_uj^>JI cjLo^L*JI 3^l>a (jj^ia (2>c- 'L^jLii' Loj y>^-^l cP- 

p i n-»Jl (_pi3j (_y3 1 .j i nil (jL? Lxjjj 'j»Lj^1 i> Jut !_^3 I j '"* ciuji^JI j^SLj (_yl!l 
tills i_a>Lli.l ^1 j-^-jj ij»Lj| 3jlj_i 4^vIjj>J! «.Ij^>-I jl»j J-p-jdl ^j-cujI! 
Lj>L>J 3_uj)-*J1 cjLo>UJI <jx. fjjj-1! g-jmitl Ijl* ^Js 2Luj}j>J! i2jLo}L*JI 

.^,1 l^>*2 1 f\ I H "^Jl 

tj*^'' '^"' ! (^ ' " >*il f*^-^- 1 (_7-^l * N '^ Al i u'fc-il jj-* S^JuLLa p'^-Jl i-LILlAj 

aI in-val oJLji (j_o pj_i (_L^ (jl Jl^>o (jl-j->.2l j>hj (j-^j 'J^'j O 1 -^- u^ 

( _ T 3 a UajLl I p LicJ j_pjuj . «LlLc r' i^SJlj La l J T t>-J c?-^- *— 3jj«jJ! (_y3 1 _y J a-i J a iejj 

I Jlj* ^ a-a t p i n->JI ^^s (j^'i/lj pLsjiil 3^L»JI SjLtaJI 3jLl<ij (jL^iJ^I p . n->- 
aI i n-v^/l (JjjSj (^ ( _Lca'i/l (_,.& j-p-«3 Lj^L>JI (j^ 3j^sL>. pl^Ji ?v"j ipUtill 

./n i n-»Jl L^>-Ll^eJ (_^A\ a \l .>■! I 
• 2 i a i a -»" 1 1 Lj^LiJI (j^ p I^JT 4j^Lj ^J I j 'JJ^~ J-»J Lj^LiJI j>jLjfc J^tlij 
(_3jjlj (j-aLi. pjj (j-o Lj^L>- (_5-Ij j-o^l Sjl-^J (_5-3 (J^ejJ L4I0 Jj'i/! pj-i-!l 
^^3 pLfljJI CjIj^ (j\j «LujijjjJI 4jj I ual I SjiJI (J3^ Lr^J «CjjLui_JJJ-a» j<u-oLi 
(<s_<j/Lj i_3jji3 1_J^L>JI (j_a LljLj Lcijj L*Uji U^L>JI ojui ^ La »"j ./n 1 n-»Jl 
L^xLc (jjJa-i 5-ja I a 1 j 1 4^*- cj-^J i«3-jjLiLij1JI u^L>JI)) jl «CjjI i uftA^jJ 
( _ T 3 SjLJi/VI -ry^-ui (_L\«-i (_yjfcj i«T» Lj^L>- till jS (_, 1 n"^ (_gj-aj jojjjI LiLl>-I 
Lol .p 1 n-»JI ^^3 (J^ji- jJI Jj^-^j jl jjV I CjIjLJo! (jiLaj il i«GjJl^JI (_p^jj>J! 

SjjLojiJ Lj^ii- (^1 j- ^' ^i^ ct^ tXy^-y jj' a 1 Lj^LiJI jut (j-a i±JL\II pj-iJI 



188 



l3 s}\ Qjl&JI ,^9 Q0UI9 cli^JI plEi 






-lfe»-TI pLjtj 





jJiLSJuj i3JSLi Acj 1 n j al 1 ..*WI ^3 Ij^jj itdjj JjLijj Lojti^. (_yjij .^bLA^! 

. 3ja- 1 n't I (j-o L^J^*- L»j3 jLiiiljVI j_^ 'j^J Lj-^tP - J*^ "'.' .JJL*JI (_y3 

oju* Ijljj «cjjL-ujjjJi,I» y^L>- «_o dJui-jJI u^jSLjJI u^L»- (JjL2jj Laj_i£.j 

tfji-A j m"i 1 n J (_£JJ! La nj^/l (_ji»- <-2j-»J Vj .Jal Miitl /-^ S^-p.^! Lj^LiJI 
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(_gl (_^ J^i-Jill 3j»" i no I a2j dltjaj i«LLL>JU Cjlxj^-i^I (JjH ^ a u se a LcIjjI 

jjJj «T» U^L>- i<uU i_3j^JlJll pJ-iJI 3-*3 U^LiJI l j H a ^^LlII pj-i-ll AJ-2jJ 
( _ T ji «Lu-uL-u2l I j" i J " (j! jJljjj i '^^ j»La jjJ 4_cSL!j liSjjti,! eJJt (J& i_jj^c 
^j S" a , I j^j'' (j£, SJj'i i ii U CjL^jsJI jLLai-lj i3J-p.jJI Lj^LiJI ^Ir i_2jjLlII 

oJLji (j, i in-a-"j 3_Ll^jJI LjpSijJI b>Lv (jljjL*j 3 1 '^"I^Lj Lj>L>JI j>JL& 

La Jjcj . 4j^_u£LJ! Lj}L>JI a jig] 3_uj}^>iJ! CjLo^LjlII (2^C tixJtjJ L$jl£j (jlj Jl>JI 
Lj^Li- (jlj Jl^v (_5-Lc L^j j uaJLLjj i L$j<-o I J ■"*■ i ""' «LLjio Lj^^i" L^jT i_2jjlj 
L^jLo^Lc: jl 3J_Li.jJ! Lj>L>JI aJJt 3-axaj JJLu dl! jj L$jl£j ir-Laj^LU 

r"L9j^£u,lj u^jSLJI u}L»- (j-o JS (j-u_j«T» y}L»- (j-u ^Laill \jjt (^jc 7^-yj 

. taJUU i". i n-*.j L^JLSj i4_caL>- 4-2j^Aij «T» Lj^Li. tta iSi '" " ii_jj^c « ( _ t jI/ 

Jii>Lj JL<-ujI ^ Ijljjj '(j^JI d>SL?L!! j^o. Ji-lj <b.jL*ll aI m-v^l jy>._jjj 

• i _ 7 J>J1 jj-J^-J' (^ I n-fc. ^L>-jl *_U4JV ^^jS LaIJl^S Mull tCjljLlul ji (J_lL_UJ 

(Jjj^j «LlLiC tjaj utJuj dj^sLiJI Cj Lh-lLcJ I j j-o I j a 1 ^j 2 1 3JL-ujJI (_L«j>oj 

3JLjjJI p^Lilj cjIjLJo^I (jji Jy3-I1 J^jl W o^Lxj (_^>- < I $ ■ ■■"'' «T» Lj}L». 

j^^j^SLj 5 j I „ <~ < U j ,';, " ^J ^Jijj ^,43 i4_uliill SJL-ujJI Lai .(jl£La J£ ^jjj 

ajjt j-£uuj njjSlII ^ L4I0 315L& jIjlc:! IjljIs i2L*jJlII r-Laj^LU Lj>L>. 

Lj>U. /o-i-uLi ifljjjjiJLI 4jjLi<ijiII Lj>L>JI x^Jj ^^43 14111111 SJLujJI Lol 

iLoj^LjJI Lj^L>- /O-IJlLl (_3jJU Lj^LiJI tjJZ l _yS\S>- p-JJ (jj! (J^Jtlll ^jJI «B)> 

aI 1 11 -v^/l (j_o 3_Ljl_<k cjLlji^ r-Lj_Jl (_, Ir SjjiiJI L4I Sjji.'i/I Lj^L>J! ojl&j 

.a^u-v-Vl 3JLLII ^ «Y» 

Lj^Li- (jJ! «B» Lj^L>- CjJj^soj ijIJlJVI j ' ^~ l?-"I (< T» Lj^Li- (j_o SvtAi: 

c^JjSj I oK ijLlJI 4^jj>I! 7-^Li.u (^j S^LUail j»Lo.VI j>a3 (jill Loj^LJI 
SjJljJI L4J tPJIj ijjj Vj (j^ojj V (jill r-Laj^UI Lj>Lv (jjj 3JSL& v^jLu^ 
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l7 aJI qjLSJI xj9 q°UI9 fld-^JI pUto 



^■Ls^j^La 




"/rv y\ /t\ 



T LiU 



b»3>b b>U (PJ B b>U J^l 



Uj>b b>U L^- 

3^ 



B b>U 



V//*. 



^ 5 «* \C^* ^ 



5& 



V 



1 1 - '--* ^ 




(jLa i boj^LJ! u^b>- (jj£j .ijjcju f Jljj <LuLuL>JI a£jjlX\ (jl ' flgaJ I (j-aj 
J » flj (_5-Aj i«_<-ulj 3'-^ J (_y-^- S^LuaJll (*' ' "-val /Tblj! (_y3 ijjj u^L>JI eJJt 
A 1 1 nCi (jjW-"' Ct^ M-*- cr*"^ U-^3 ' y>^-^' ^P"^ ^^.J-"-" (33-'" icj^jij dJJi 
(_, 1 r Jlj}-J Lg-La 3_L)Lfc jIjlC.1 r-Liil (j-° o^-<£j bojj^. j.o'i/l 3jL$J (_y3 ( _ t j* 

.4Jb>jJI lipSLJI LOU 

J'C i"i Cj! j (J\jjij_jJI (j_o CjLxj^v (_5-<k3 iS^I Jail a\ i n-v^l ojufc ajJijj 
Lj^LicJ dJ i n <i" (_^-Aj iS-ib^aVI (jLSLo (_y3 Ij^jSLill Lj^Li- a >j I ta i J i ( _ > ^>bi. 

Lg-La » jU" , ,." ^La ii la 2 U I (_L*j1j LuJiu ^ji^bull I j/ a j U 2U , ,.lj . L^pSLJI 
p i M ->J1 ' La j ~j j ijJl_L<fcj i5_Aj mi II ?■ La jj_SU, I Lj^Li. (_,JI L^Li^o (<u iL£l£La 
(j-u Ij^jSLJI 4_lL>- J-«JtJ Lo-'i 1 ir-Laji^UI 3_lL>- jl Jl»j JjjUI da j taj \l ■>■! I 

(_^fl Lg-uaXaJj i3_l_Li.jJI 5-JjJI AbpJI ^ r-Laj^UI 5uii. Ijlu Lukj 
(jjJI 3-LL>JU oLxj)jVI 2 1 — lj; LjpS-JI 2ul>. J-lUo «2j LdLiAj iL^Lklj 

CjL^j-o (jJI SjLiaJI Lj^jSLJI <L<li- di! jj J^jejjj ir-Laj^UI 3-jii- L#J * ( _ T lbiJ 
d ^Jj LaJLj dJJii Jjlj L^la (j^aJjeaJI (_gjjajj iSjLcis ^ 3j_l«j-3 CjUj^jv ji 

.ajJI (3i>^ ij^- SjLutil 
pbajJ! alioj (3^Jj ij»Lj (J^«j-3 (_y3 S^Lc Lj^l m-vi ^ iSj->^ ^i C[ i^^ 3 ^' 
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iLiic^jJI £yi ^/j i"i t ^j-o^e-j Ju_Ll>-j t^jLij*. 2l (j-iuu ^5 J i -^ > Jl9 J i n "^Jl ^_^ 




<ulje^i CjL<uj-]I 



r-Lflj^La 



5_Jl^ 



j_i3L2jl!I (_>^-»J ijji-ij (j^i/* 3 (1>^ SjLc L*Ui («JJJ 'fi i n->Jl /TjL>- (j-a fljLg.1 i ii 1,1 
/<i i ii "^JLj L2JLc (_5-2jj iSjjti,! ojui mJ^J tjLa i3ja,L>JI .~il \l ,>.! I tj/Jzju jl 
jl J ■>■ (jl-3 i(_Jj^>.| 5) a j j J la II (_p3jj,l (j^iAj JjLc La lil (_yl>- i La 4-2j^laj 

iS^jLjJI «Gjji- (j-a \jJ& jLilijI JlSj i JL>JI ^ 4-ajL2J,l 5_jLi£. Ijlu f-LajJI 

Vj tj) j i " La-a J . >-aij pj-<-ul «L2j^A»j Jj^ SjJll OJLA ^^3 4Sj_*Jll (j2 dllij 
Lu-luTi^I JJ3 Ljl JiS-Lp- JLajj ij in->.tl ^Ir 3jJ,l ojui (_p=ji,l ( _ > ^lj^.l j j Ia3 

J^jl i nil pLajJIj (j-a^/! j» I a '' A^Iaxi aJ V ( _palj^'^l (j-a (_£>i-i f'^' <-LlLufcJ 
(_£ JJI (jLUj-ijJI (_>^=J-a (j^alj-a^l ojui dJlLal jj-aj • L^ajLaJ jl LjJ ^Juu2~u (jl 
(ji (_>^=>I.! I J14J o^-aJj -(jVI (j^ 9 " u>"3i ^J (j-°j '^- a "J-°' (_j-^ *Lai*JI jL>- 
h>L>JI (>LJ>La i_aVI <j_a 4_<1>. JSLa ./a-.oi^JI Lj}L>. £yl Sjli. Mjl ^yfl IjLu 
I Jlj* I mi ij JiJSj Jl ■>• . tl j^^jj,! I ji^J (jlajjuj Ju3 p i n->Jl (^ Jts-JJ (_ylll 
jl i(_yoL>JI i_j_iS^l!l Cjli 4-ulxa^SJl CjLuJj>JI (_>Aju Ja^-J ' .'." "■' O^J-^ 

' ' "JL? - J^ 4lt «L)Lc*d21 t Mint ji tCjucl * MiVl (j-aJLil (jJajjLlJI t Mini 

jl 3_ljIjjJI JjLjjjJ! (JJlJs-I (j-3 La tiaj. (j£, (jisj-ll I J-4 I mi m Jl3 liilj^ 

(- I r jj-a-l i ii II 4-a^je-ifc IJljJ Lajti^. VI j>^^vj <_2jjlj V i—Ac.'i/l ^jlr LuSLIj 
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.^I^KJI j^, 

jJjLSLij (_5-*J ida_ilj tjj.5 (.t^J iSudl al 1 ..*>VI (J £ 2 j| .^»1 1 4_lL>JI I J-jJJ 
oJlj* (^ (Ji"jCu (jl jball (>«Vlj f-LajJI ^liaj ._.U~,„_. Vj i3JjL& S^jj^u 
^jji-Vl (jjfc Jaso 3_uLLj_uJI Ij>L>JI jl dJJj^ t_^cJI (jl JJLuj . 3JUJI 

1 1 > 1 n II Ijl^Jj ip 1 11 ~^il y^L>- < *-j-2j I j^t- * (_j^II Sj-yJ-?"! oLa^L«JI u^iAj 

^jji-'^l 2 j » j j La II Lj^L>JI ij^-ij I 3'J.' j Jl" (jl a.aL^m ?Lui>VI ^Ir 1 . 1 «-i aj 



. Lkj-Lajj ^1 fjLuJ V dil juj i<bl i^iU j-lc. 
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oJlj* ( j_o 4_i_Li. J^ 4_j_Jii3j •(_ r ^>- (2>J^ J^ «Ljj (^ 

<Cy *JI £>Sl^l j^o. ^ L}UJI J£ 4jLiU Vj 

(jJLlI 3-uaUJ! 4-uLla.iSLII <Gi! <d L^la \jj& jj Jj 
J 1 n -v /_^ 3jjLja_o 5-a-j Laa J L^oLlSj Lj}L>JI ojui 



. I j , ,.A. 3l_pJ| j^c In 1*1 i_2jju V 
4-ulj^JI J^I^jlII jjjiAj L^3lj-i (_y3 Jji^o (_j^>JI d>J^-" 

(jl jl^ Liil VI .^j-i-VI L}UJ! J£j jbvjj ^1 

<J£ ^2 4ilaji ti ^ d ■" (J_jL_ujJ| 0JL& ^j-* O"^^ ^L}"?*' 

j a2j VI Lj}L>JI JL4 £yj 3_JL>- J£ J-«-»j Vj . S_JL>- 

/^uJI ^ " j la J 1 1 *_« i (j_ul_uJ (J_jL_ujj1 0JL& (j_« -SjJ^e_« 

J 1 11 -v Lj^Li- J-^ (jl L*JJi ^^Jjuj . I j^'a Cu-a-LaJcj 
Cj Lgj-lCj I j j-olj^l i_iL& (J-oAj L^JjJ Cr 3 ^' O^^" 
Li_i3 I gglc i_3jljill,l 3_uLlajSLII 3-il!! ^ ■■ a o LijjSLa 
3Jl»-Ij 2-> A.^. VI IjJjj V I jj'« 3-jii- J^ (jl VI 1 1 j Lli 



195 



LuxAJI tsd 

4_j_2_i ,J| VLi /_ ILL") (jl (jj-i iua 2 3 ' J^ a pL»- Lxj (J-4JIJJ <_)LiSL!l ljui (j-o 

.i_iLiSLll Ijla '"«! •»^'^ 

4-ii mi" (j_o j<ii.jJLij i jljial £yi (j-u}La (JjO (j^SJ<j (_gJJI (_gj mi j 11 «_<»jj>J,Li 

3 a J taj lS- 5 !^ ■•" J ' " ^-£ (jl *j ""'I a uaJI (j-o J-JJ^ (_j-2 *-<u^>«JU I J-& .itj^i 

(j_C »1 o 1 » 11 (j_« ^_l!l1 (J^l i n" tj . 4_ji£. * JJ-iJ *LJ (J-AI La x_« t t_<_uLuJ L^Jujlj 

mJJJIj iSLpJu fj n i ii U i Jj^ill j* I lauJl IjLjfc (JlLa J^>-J (j-o (, <LuL>JI i_2Jl$JI 

a UaJj I I JJt (JlLo J^>-J (j-o (_,! 1,-^al i_2Jl$JI (jl »1 oUll *Vjji <_>iutj (_£_>i9 
(jl (jjl>i (*-*J .(jjiLsJI (_ 7 1^. oaLisJIj pj-i-ll jL^-^ 1 ^ *"' " OJ^i ^ faSL>JU 
a,\ la ' 11 I Jlj* JLu^aaj (_yi j o" i n~i i L$J ^ i«a V 2 ■>■«! A 2 oK (jjkj . 2.j ,UII 

^c L&Jlj (_o£i L^jIj ifj-JI (jAc JaLa^JI (j^j JjjjLuJI ^yk: Ij^la (jl£ ULU 
4-jjjJa ?l j*''l jijj^aj (_^>J1 (jSlSLll ^1 L^bvLv Jjj3j iaI I--' '11 1 Jui SjjL^a 

4 r ii al_>JI (j_UI _l_L.ll »l I Mill l_jj_*_t L«J (_$IJ-11 1 J-& C—jLtC-^oT J g f"i"l i mJ j 
ll_ll_>_ _1 /j 1 <*J (J_»_>_l jjli 3lj_tl 3j-— - UUJ l(j__JI 0j__ /_ __ nj-LtJjalj 

J—Lc d j J j - »JI 4-_-j se j i"i 11 4_lLi-_ £__■ _)-— u (^-i-uJl £___ (jl (JjijjIUlj ^c-Aj 
2 La-j-ll CxJK (jlj iJLvjJl ^yJk (^jJalJ dilji^ MjljJl I Jls> Jl1«jj ■>! mill 
jj^. 4_La ^1 j ft ^Ir I (jjji (^ (_,3Lj iJLvjJI (^ 2^.^-j Mill L&JlJ^. Ijljj /Jill 



Ll1^>- Lilj_i (_ 7 j-!1 d J*j; jJfclj^JI (_>-^*J (jl »l oUll tVjji <pmj ^$j^J 
(j^a 3j_L>-j 3^p£ Jjlj Cjj^j CjuLlxII ^j a » j " *j^& Jl>- (_yJI i^lj-11 \j~tb J-LaajJ 
t_j^i«JI (J!lo idilj-iii^JI (jjajuj . JjJljsJI (J-uj>JI (JjoSjj 7rjiil"ill <Ul*g tL^LiI 
(Jjtill 4£Ha J~ 23 L*iljl5 itdaolaj g I £o\j 7r jtn\~\\ 3_lUx. j^s j^jJI oliul J^Lj 
. j^jJI oJl^J 2^vL>. (jJLui Jj(3 /oJi i(jjjjj(JI (jlj-ila r I j"''l Jju ^JJI 
(_y^ j o" mi" 3Llj>JI (jl idJJi (JS (j_a (_glj_!l I Jlj* t—iLaj^sl ^_) — 1-»" i "_^ 
iC-jJJI jl^Sij (_7i^. SjJJlII L^J LluLS UlLla isLuLjLila "J J , ^',' LikjLik^jlj Lij^j 
(_yi <»J^-!' Cjljlor jlji_^a^ lajj^ill ojui jJLaj Lojti^. jjjiJaJI (_y3 Ijjj I j iS Ij 
j o" i n_ij iJ^Loi-VI (_y3 2 ii 1" -^ I p i ii-^Jl 2 tA\i IJljjj '(_^>J1 (JjLCII y> in-v. 
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1AJ-4JI 2_U-j_o (_^fl (jr^JI t^-SLSUI Ji-J^S S^Lj^JI ^ ^y^EJjjOjl J}L*iV! 

. CjaJ,Li «GLp. t- j" "j 
i(jil /-"-v. I J^J^^ Ijolr IJlJuji LjJ Ji^o 2 slj^l OJLA JlLa (jl 1 'I mi Vj 
(_£jj»-I Juiljji uLILlA (jij 4j^sL>- i3j_iLc '"" t\-*.\l ^ L4J5S (j£, /TJ^tJ j«J (_j-$-2 
gL>-^j-j Mill (_palj^.I -1 J^<- J J-jJ (j-a <-L!Lufc (jl L4SL3 . «lj 2 I aJJt JlLa (_p3jL*3 
i^A— jL^IJI £y-u (_^>- 4_LoL^ /q_a1^JLi j a la dj se * (j_a ' ■ ' ' ' 3°* t(j^-t-u^j>J1 tj^-" ct^ 
.dlalS •" friaLiL tjj la fl3 seJ j<s-Aj 3ju,I (jj-u .ilj^^l ^j^» J JjLjejj Ju3 Jj 
U \ r dja-^j- _i mi II ,_p3lj_c.? j j gla ^Ji ( _ 3 JL<JL>JI i _i j mil Js>-\ lJ&jjlj Vj 

a , fc. •■ ! ^ J>U^VIj JMii-VI I juk cjjj^v ^ c_^JI Vj l( _^JI (jSlSJI 

j_ajJJ I jt» a IJljj tp 1 n-*Ju 4_Ll»-o 4_i£Lol£LLa iJJLlA (jl JJtJJ (j^J 'P 1 n^Jl 

ljuk JiLo J-stjj LjLj>Lv ^ La LLui ulILa jl oj Vj h_<jjiH,I cJsjJI ^ 

.43l_p- «LjJlj (_j^>J1 tjjLSLII jiUib j-oLjj ii—ajJ-J,! jljJilt 
(j_a j^_ILa ^_al_J^_J ULiio CjJl?c_j «Ljj>J1 «LlL>JI ^^S £(_t-^ (J^ (j« '^^J 

j_uS' L jjJ (jJaJI (_fjJs Juia iDNA MjjjiJI (_pa i-.ll cjL1j_)-»- (_,lf jjU , ,. ^ i,JjJ3 

CuaLa seJ (_yi!l CjLujsJI Jl>-I JjiJeJ JL3 mJjjJJ! ^j^T-tl I Juk (jlj i»l oUII (j-a 
.j-a"^l I Jl^j 4-1-3 Li. 3JL-uj oLjI-cJ (_y3 J-*^ «(j'^>" >) lj-* (j'j 'J-a-»-!1 I J-* (3^ 
(. 2 jjj i(_jj>JI (jjLSLII 3Ll>- (Jl^la LcSL-u (- 3 jj «(ju>JI» IjUk (jl JlSIjlX I (j-a_J 
V i . . j mi tj 1 La 3 tX^t ^ 4_LSlIj i<jr^v ^1 5 \U.« LjLuej j^jJI SJL^jJI 

aJl^JI '"'I j-Lvc 1j p_a 3 j 1 nLc-1,1 Sjlj mi II (j I Ujg 1(_Iaj>JI ^^a Ijljj i<13jjlJ 

.OjII ^1 4j u i^in~ ^^ ^^Jl (JjLSLII JLo£>. (^ L>LlS J>L=tjVlj 

lIiLljLSLII jl^. sLuijSLII 3JLI (jL23l (j-ajJI LJ 7-LjIj ij^yS-^Sa. I jjt jl jJj 

i«(j^j>JI)) IjLji I J 1 1 seJ (_ylll SJLoijJI j>jLjfc (_l*c (Jlaj ' (jl I i«U" , ,.lj i«LpJ| 
JjljJi (_yJ-II a^L>-"^I (j_a j<s_Lv J-Aj •(j' A - ;v (j-II j4i SLpJI SJLIal LJ (jSLa'i? 

. (Molecular Biology SjIj}^!! ^j^-jJ^^I foJLc) /oJjJI <jjj f-j-ill IJlA »l nlr 
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Bio-Organic Chemistry, W.H. Freeman and Company, San Francisco, 1979. 

. I960 i^jjjj t4_j£Ljj-ajl 4jjsJl»jI 4Jl>Jj t t J_L J jjjl_& . I . 1 jjj 9>Sl -i__3 Cjj-ioj t^_L<tA3 Ajljj_tjjjz -2 

Fleming's Lysozyme, R.F. Acker and S.E. Hartsell, Scientific American June, 1960. 

. 1979 ij^.mj.m'iI^ (jL^ <j^ •-* *i '<jSLj>aVl 5joU1l SL>JJ l-iIS^-kJU -3 
The Brain, A Scientific American Book, W.H. Freeman, San Francisco, 1979. 

. 1984 ( 3jl*HI ^LjV^JI ^j^ .5 , 3 *>* < U,,hI ,I <*.UJ! c_jL£ -4 
The New Book of Popular Science, Vol. 3 and 5, Grolier Incorporated, U.S.A. 1984. 

. 1977 i L yij\jb ajjulj kjJjjj^_u t^jJL^oJVI «;l^jJI jj-Laj ulc ciiljiaj -,JjL^ t ( jL>-l_ l _u -S 
Sagan, Carl, The Dragons of Eden: Speculations on The Evolution of Human Intelligence. New York, 
Random House, 1977. 
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1924/10/24 ^ Sj^LH! J-Jl^o &a * 
jvLo joj 1 1946 j»Lc 3j_aL2JI «u>_oL^- (j-° (*>^ o^JdJ-^"^ 1 * 

. 1954 aLc ^^cjjj^Lv 3ji-aL>. (Jjj oIjjj^j (<u 1 1951 
j<u 1 1964 aLc j-aj^/l <L*_oL*_i *Lj_«_lSL!I - ■ "*1 L^ujj 1^1" . ul J t~ * 
-1970 ^ Sj_aL>JI (j-u-o-b (»>L«J! 3_lKJ Ijll»£. *u .SLmju^JI 2uKJ >LSj 
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.4jJii«J! (JjLjjJI (j-a j_u^ ^Jlc ^jlr <_2j_Ju! * 

d ,^. ,^.^.",1 1 Cj^1j>J,Li gLuLjlacqjl »Llo-iSL!1 ^^3 <-^=J 4jLo <j-o^iSl jjIiJ * 

3U... .tl ajJjJ! ^yaj ^LjijSLII (^a SjjjjIjj oLilJ^s «U * 




^AAJi^^aipUaJi 



1^ a j ^ ' ga 1 1 ^ ,? l-i ■ ,^ 4 . j :lJljJLj 



«Ljjjju1 dJuJl x_<jj?c_4-i ' La d * 1 1 j 
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